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'h^km&um^znm^-v h kirmmftommzmm-tzim^vx 

f '.3^ a ^->/3yX (B i ochem. Biophys. Res. 
Commun.K 2 6 3i, p. 3 9 8 (1 9 9 9^)] c 
m^\$MM®3MW<DMl&ft?t LXtc ttXft< JWl©iH^lSrtlI 

mm\^mi'^fcnxtj:<iEnmm^MvxhWHm^R^ir 0 wmt, m-mt 
mm{mmmmmtvx^mBm<DMmmm<Dmm^x^mmmmm^m 
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^m^w^^ofc^^^tj^aiLT, jEv^mm#mi<Dmft%®m\,x\,^ 0 

(Eg 5) te, m{h±fcft£tltcf-77T% V- 

2^(Dm^^(om^^m^x+ (zf?*) mijfa^&mzM, m^m^/v 
tt2*(Dm^omx*7^ ; f ji/tf$;mz.^ m^v>- (r?<<~rx) Mm±& 

^ffl^fct hmm(Dmm^mh^^tix^^ i-t* (ce i n, 8 3^, 

p. 1 1 59 (1 995^), ^t-t^'t^-t/W'/Vto^ (J. 
Cell .Biol.K 1 5 0t v p. 9 7 5 (2 0 0 0^), ll!f£|S#, 1 7^\ 
p. 4 3 9 (1 9 9 9#0L 

t hE g 5(D5t^ii 9 9 5^[z? u-^?£ti,m&mm$:m^±&(D 

t hE g 5a^x.SeW©^«i:-tt^^Jfflbfca^Wf^^$i^TV^5 [ir/i^ 
(Cell), 8 3#, p. 1159 (199 5^)] e ICTiGenBank 
accession number :X85137, NM0 0 4 5 2 3, 
U3 74 2 LX&ffy^fi^-XtC&mZtlX^&o t hE g 5 £*BHmfe^ 
y ^^^;vft^©E g 5 ^ffiVNfc^f [^ni/- f 4 l/?X' jr-?'^> 
i-*S3l->l'-T*^$--*7>V4^lSi/—X-*zf'ZL--^X^-- (P r o c. 
Natl. Acad. S c i . USA), 9 6^, p. 9106 (199 9*£), 
<4 frfr $ X h V — (Biochemistry), 3 5#, p. 2365 

(19 96^)3 kmm<D^&*m\ ±mmzxm$ivtct fe g 5 cdn^s^p 
ftzmmu Eg 5\m^^t^m^^^mmmi!)m^^tix^^ 

[*y^~^;V>jr7'sU#u*Jj!;V-tr**V\)~- (J, Biological 
Chemistry), 2 7 6i, p. 25496 (2 0 0 1^), ^^Ml-- 
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^to'^ (Chemistr y&B io'logy), 9# V P. 9 8 9 
(2 0 0 2^)] 0 

^" a "TVU • 7*f^ — • ^ • f"^ ^-^v— X • ^ • m^m— (p r o c. 
Natl. Acad. Sci. USA), 9 9t, p. 446 5 (2 0 0 2^), 
US 6 4 1 4 1 2 1 B l] c 

<o s *ommfflts.ffiimmmt>z>$iB mm* mm. wmm. fom*. mm£, 
ft&m&ttz) (Dmmikvx&mx&ztmttbtiz mm&mmoi/ 

9 8 2 7 8-*§\ mB&M$&6 2/5 6 8 8 0-5§\ S^H^O 2/5 7 2 4 4-§\ 
M/yX^y-t;W/MtP^ (Trends in Cell 
Biology),.! 2%^ p. 5 8 5 (2 0 0 2^)] e 

(Mo n a s t r o 1 ) [IM^^ (S c i e n c e)s 2 8 6t, p / 9 7 1 

(l 9 9 9 mis cmm^mmo 1/9 827 s-ji-k 

t^m»»# mm&mno 2/057244^, h y 7^^/^^^^ ® 

KE&n$0 2/0 5 6 8 8 0-th v^fc KPtfU 2/ 
0 7 9 1 4 9^ iriSi0 2/d 7 9 1 6 9-J§-) & £#!f&££;ft/rV^ 0 
?Ti?T*SV>Wmftk\sXtt, fe?HWyb6 (S TAT 6 ) Mklf 

200 0-22995 9^5§\ g&&§§$0 1/5 6 9 9 4#)„ ^fctfcOTH&x 
ACEjfiWH*ftifSr*1-5t>© (H»&W*9 3/2 2 3 1 l-^ v ^nBS6 2- 
5 3 9 7 6^ -ffr - ir~7 • ^7^'^ • • yfi7^f 

(J.Bangladesh Chem. Soc), 5^\ p. 1 2 7 (1 9 9 2 
m). *J:tWaWSttSr*r«t>© (S^Pimo 3/0 5 1 8 5 4-§\ 
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Jrzf . frjis'-f/v. sr*x by — (J. Med. Chem.h 4 4t % 
p. 4416 (2 0 0 1^)) fr&t>tlX^Z> 0 

tut, 2m^r^^m^tc\t^w^mmm,^ir^T^T^ v ^mm& 

m^mmo 1/5 6 9 9 4-^)^X^2m^TV-/^m^ir^f'Ti^TyV 
>>m^& (Wffl 2000-159756^-) ^^q^tLTV^5o £ 2m^> 

i?/\smfr?g-tz>?-Ti?T y v ymmfchft btix^z & * * h y - • or? • ^ 

nt^f^ y vt? - =il/s*$lsX (Ch em i s t r y of 
Heterocyclic Compounds), 3 5# s p. 87 (1999 

*&w\t, (i) ~ (5 6) fcgrrs, 
(i) -jfta; (i) 

(I) 

& C (=W) R 5 {5S»K W^*^^fc(«^T-^t, R 5 te 
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# • 

-yr 6 &+ s -Y&mxKttittffiMm*&&u R^tTkmm*. w&hv 

-NR 7 R e [^ R 7 UJ;U!R B l^-tfclWiot, 3*C*JS^ S&*>b< 
jft07;y-/K S&fcU<ra3£g&0^[fSg, —OR 9 (5£4\ R 9 teiiufSR 6 1 

* &r 1 0 t r 1 1 a* ptsrr s t -*s m & o ti^ t> u < (t^mm^^^ 

-C (=W l ) R 1 2 K*K W 1 f*^W^*fcttiltttl|t^**U R 12 tt7k^ 

u < \$ww&<dt v -/k w&h u < xmw&vmkmm. - y 1 r 1 3 (a;*, 

E^t> b < \*#W&(DfcmTsVSr-;^ ft&'fc L < ^Ii©»7^^-/K S 

b<fi^Mtfe<D»«^i-) % £fcte-NR 14 R 15 (5£<K R 14 *5J;^R 15 
ttP-Sfctt^ftoT, tK^^, fftfet>b<H:*Sife<Oiffiftr/^/K g*t>L 
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R 3 te, TkfSfJiiW^ g&t>b<te#g&©{£^T/i^/K «fet> U< 

PT/l^/K g&t> b< fi^gm^T y -/Hfcfcttf&fc b< li^II^ligi 

R 4 «s g&t> b < te#gm£>«7/i^/K g&t> b< ii^g^OiS^T/^- 
/K g&k b < ^^gm©f«T/i-^^^, g&*> b < te^g&tD^ n 

g&<b b < «#g&<Dx y -^^fciigmt) b < «^gm^^mm^^l-^\ 

t.tc\tR 3 tR A ^~m^^X 

- (CR 16A R 16B ) ml -Q- (CR 16C R 16D ) m2 - {^ v Qtt|^,ii 
R 16 \ R 16 \ R 16C *5j;^R 16 .- D «|^-^fc^^oT, 7kf?fjDjH\ ^D<5r>; 

gm^b<^g^o^ar^^K -or 17 R 17 {i7k^^ m&h 

b< (i^gmoiSaT^^r/K gm^b b< te^gfktf><«7V^-/K g&k b< 

«<D7 y -/K fife t < ft»OliiS, -CONR 18 R 19 
R 18 *5J;^R 19 fipl-^^fiM^oT, tK^M^ g&<b b< te#g&<£«7 
/u^/K gtfet) b< fi#gmotear/^^/K gmt> b< fi#tio|ffl7;^ 
-/K g&fc b< li«©v'^o7/^;K g&t> b< ft^ti©7 y -/i^fc 

ftg&t> b< mtw&<Dmikmm*$t-t-t)\ ^tz\tR iB tR i9 im^i-^mm 

-SO 2 NR 20 R 21 (5^ R 20 ^j;^R 21 {«ttmBUWEC>R 18 *5«i:^R 19 i. 

|f^-efc5) ^fcfi-COR 22 (5£<K R 22 «7k*ig^ g&4>b<fi#g£&£> 

fit7/^/K g^t b< nmm^omcT^-jv^ gmt> b< 
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~/K W&i> U < tt#WW>S>* n ffifet> U < te^®^<z>T y -/K S 

*t>U<tt*fllJft(Ofl0(«tS, —COR 25 (st*. R 25 i*7k»»^ mm^>U< 

T)V$r)VT ^ / , g&k b< tt^M^O^g^T^^T 5 7 SfcttglM) L< fit 
&W&<DT y -;VT O &*f-) £fcte-S0 2 R 26 (5t*K R 26 teg&&b<te 
**»©ffiRT/V«¥/K'«fet> b< tt^fitfe<Z>{aRT/^=/W-glftt>b< te#g 
*©<ffiRT^=^ g&& b< Ii*fflft0^0 7^ g^k IXtesWtfe 

(DTy-/^^ttmm^b<fi^gm^ig^^^-r) «r*-ra\ *fc&R 23 

1~SJ *fcfi-co 2 R 27 (5£«K R 27 f*7MfJj!HS m&bV<\i#m®:<Di&mT 

~/K R&fc L< \-mm.^(0^^nT?v^;v, ti»©7 y -/Hfcfc 

«S^tL<^g^»^^1-) SrS-T*\ rfcteR 16A £R 16B *>L< 
^R 16c ^R 16D /5S-^^oT^m^^L N ml*fcf4m2«S2«±©fiak 
^Vetu7)R 16A , R 16I \ R 16c &J;tfR 16D te|ig-T^:g&oT^ 
Tt>i<, R^tS-oO^JS^I^fSR 1 ^, R 16B , R 16C *5J;tfR 16 

(2) R i #iftt u<»*wiojsii7H^ w&b l< «#g&©7 y 
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( 3 ) R 1 j&sflHfcfc b < tt*«tfe<z><gJKT/v^;K iKfet> b < fi^m^^lS^T 
^4r=A'*fctt-C (=W) R 5 (5£*; W*5j;UPR 5 tttu|B^I^a-efc^) 

6 (1) !Bite©ftffi^J 0 

(4) R 1 ^!^ L<li»7 y -JUtitcteW&b b< «:^g^O^« 
mm^ST'feS (1) ffillcD^ffi^ 

(5) R i ^g^t ) u<«#mm©Ty--/^fe^ (i) Gtomm, 

(6) R i ^m^t>L<tt#gm^){gaT/^-/i'-t?fc§ ( i ) tmoffimmMo 

(7) R*asjt-&t>b<KJ:#S&<D<^ 

-c (=w x ) r 12 (a;*, w 1 ^«tn?R 12 tt^-€tbt5E^PIi"e*)5) t?*>5 

( I ) ~ ( 7 ) ©VN-fiL^lc:|aR©^aB»J. 

O) r 2 ^-c (=w x ) r 1 2 os#\ w^ctr^R 1 2 te^^xftrfE t mmx 

&>%>) "Cfc-S (1) ~ (7) OV^tb^lCfBitCO^Jffi^pJo . 

WiTfrfr-^m&h b< te^S&o&i&T/v^/i'^fcteE&'b b< te#g&<D 
^P7/WTfc§ (8) (9) fa«<D^Lig^J 0 . 

(II) R 12 tim&kL<\Z#m&<Dfa®LT;is*csvX'3bZ) (8) £fcte (9) 

(12) R 12 ^{g^T/^^T*fe5 (8) -£±1* (9).BM<DWm6M. 

(13) W^S^m^-Cfe-S (8) ~ (12) (DV^tb^fS^^MMo 

(14) R 3 ^g^>bb<tt#mm©«T/^/K I^'bb<il#tt« 

^5 (i) ~ (13) ©v^ttd»fc«a«©gdiaBW Q 

(15) RHmwt:hv<te#m&(Di&mTsi'*/ux*hz> (D ~ (is), w 
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(16) R s i5SflHjMfiRT^A'T?*)5 (1) ~ (13) ©V*T jM>fclB«fc©$fc 

(17) R 4 Mtt< tt^MMOS'* u7/^/K g&fe U< fi#gm©T 

y-/u*fcttiKfetix<r±*iWfe©**Sii^"e*)S (D ~ (.1 6) ©vv-fti^K: 

f2^©£tffi^J 0 

(is) R 4 ^gm^L< \*#w&<oTv-A'?iitnw8!:b.v< 

m&X'hZ (1) - (16) ©^i*ft*^!B«©&W^o 

(1 9) R 4 asg&1> L< ^^©^^"/^fefiS4^t> U< f±#g&©^ 
-/WT&S (1) ~ (16) m^i k hMz.&lfo&ffl&&ffl 0 

(20) R 3 kR*&— UlCfeoT 
- (CR 16A R 16B ) ml -Q- (CR 16C R> 6D ) m2 - (5*^ Q. R 16 \ R 16 \ 
R iec R i6D % ml j3j;t^m2«mmMISi:P^&5) Sr^l" (1) ~ 

(1 3) ©^t^4-f5ft©^®»Jo 

(2 1) R^R^S-^^ot- (CH 2 ) ml -Q- (CH,) m2 - (5£4K 

q x mi&£x?m2\$zth^tiMmtmmx*frz>) zm-r (D ~ (13) ©^-r 

n^(-IB^©feLK^J 0 
(2 2) Q^g&fc t<l^^©^^-^>"e$)5 (2 0) *fc& (2 1) IS 

^©^Llit^Jo 

(23) (1) ~ (2 2) ©v^^^iatt©^Ti?Ti/y ^mm^tc^fD 

(2 4) (I A) 

R 2A 

R 3A N-N 

(I A) 
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tr-frt-tcte-C (=W) R 5 (5£«K W*D<t^R 5 f«H^BUlB^^Tfc6) 
R 2 \ R 3A *3j;^R 4A («>L^tLMfBR 2 x R ^.fctfR 4 <b H^T* 
M (fetch, Z A timMW^T'h*). s ^oR^^y^fife!), ^oR iA #7 

W^gtK^fc 5 £ # . R 2A jo j^t^R 3 A fl^tb^BUlfiR 2 *5 £ R 3 £ 

(C) R^Wfefc t<l^tt07y-;K*$)5i^ R 2A te-C (=W) R 1 
2 (5£«K W*5iiU?R 12 («tLmHUi5^^T*fc-5.) fc*U R 3A fi 
- (CH 2 ) t NH S O 2 R 3B [5**, kftl-60it^U R 3B jj;iit)L< 

fi^lS^T;!/^^^, NR 7B R 8B (5£<K R? B *5«tt^R 8B {»tLmHUlER 
^it/R^PIII-eabij-Sr*^], - (CH 2 ) k NR 7C R 8c (5£<K kttHufB 
R 7c ^J:^R 8c («^^tufa<DR 7 ^ < t^R 8 i:l^aT^5) .* 
ten- (CH 2 ) k NHC (=0) R 7D (5£*K kttKnEfcK*T?*)9, R 7D «BU 
fBR 7 £l^liT£>5) R 4A tetmR 4 £|l^T*;ib<5} ^^tbS-^T^T 

(2 5) Za*«E!SJ^FT?*>5 (2 4) tiM<D?-T i?7 V ^mmfc*tcfet<Dm 

v-**tc\tw&hv<mm&<D%mmmmmx+h?> (24) (25) 

(2 7) R 1 ^^b<«#gm©Ty-7VTfcS (2 4)"*fctt -<2 5) IS 
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(2 8) R 1 '&W&t>V<\Z#m&<D7*~/l''e&5 (2 4) (2 5) IB 

(29) R^sg&k b< &#W&<o&B.7/i>*~/i'X*hz> (2 4) £fcte 

(2 5) Tmrn^T^r^v ymm#*tc\tt(Dmm¥mmm£h?>&o 

(3 0) R 1 j&Sg$&£&T/V*/l'-efc5 (2 4) (2 5) fE^^T^T 

(3 1) R x ^- C (=W) R 5 (S*;^ W&£X*R 5 \tt1ri?ft1fimbmmX*& 
5) (2 4) (2 5) f»f7v?7/y ^P##£fcte^CD3i3l^ 

(3 2) W^fjyfH^-efcS (3 1) famo^T^Ti/y >-$l##:*fc{«(D^ 

(3 3) .R 5 ^-NR 7 R 8 (5*#» % R^i^R^^tL^fttfilB^l^a^feS) 

-e&s (3 1) -£tc\* (3 2) Bm^T^ryv ^mmfc^tctezfttrnm^ 

(3 4) R 2A ^-C(=0)R 12 OSf* R 12 «HUfE^lRiaT^^) -Cfc^. 

(2 4) ~ (3 3) m^nM^mm<o^T^T^v ym^^tM^omm^ 
(35) R i2 ^»T/^;i--efcs (34) mm^r^T^vymmw^tc 

(3 6) R 3A ^f^^ l< |^t^(D^7;W^T*fc^ (2 4) ~ (3 5) 

(3 7) R 3A #S- (CH 2 ) k NHS0 2 R 3B (5£<K k*5 i^R 3B {«^tL 
BUfBtl^ft^fe-5), - (CH 2 ) k NR 7C R 8C (5t1Vk, R 7c :fc £tf R 8C J« 

h^thwmtmmvhz) *tci$- (ch 2 ) k NHc (=o) r 7d gs^ k*5 

i^R 7D fi^n^nBUlB^PttT»$)5) "C^S (24) ~ (3 5) (D^-fflfrK 
(3 8) R 3A ^- (CH 2 ) k NHS0 2 R 3B (5£«K k*5«tUR 3B {«tt-ett 
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imtmmx'foz) t-&5 (24) ~ (35) (D^-ttiMcmm^r^T^}}^ 

(39) R 4A -t,m&h u< mtw&nTv -Artitctew&h v<mm&<D$ 
^m&mm&x-hz (24) ~ (3 8) <^i*fta>fcfB*&<Df-r^T/y i^wmw 

(4 0). R 4A ^g^^b<{^mm^T!;-/^fe5 (2 4) ~ (3 8),©^ 

(2 4) ~ (3 8). (D^-ftlMZLfBH&Of-T&T^V 
(4 2) R 4A *S7oi=./W-eS)5 (2 4) ~ (3 8) ©V^^l^EttO^Tv? 
(43) (2 4) - (4 2) ©V^Jh/JWCfBftO^T^ryy 
(4 4) (2 4) ~ (4 2) <DV^tl/*4C-|a*©^T^T5/y ^ff^ftSfcte^ 

o3M^ttfcW*$*LSte^TS6^i LTtttSMi^^yE g SIMM. 

(4 5) (2 4) ~ (4 2) (DVN-ftt^^fBtt^^-T^Ty V 

(4 6) (2 4) ~ (4 2) OVN-ftt^lBifeO^T^Tyy l^mfcHitttL* 
(4 7) (1) ~ (2 2) OVN-fn^CfB^^T^Ty y 

(4 8) (i) ~ (2 2) (DVN-ftt^^fBteo^T^ryy ^mm^tz-^o) 
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(5 1) (2 4) ~ (4 2) (DVN-f^^fBm^^T^Tyy >^#:*fc«^ 
E g 5 <DPl#^f& 0 

(5 2). (24) ~ (4 2) (DV^^(e:fBi^O^Ti^Ti/y Vffigfl^fctf:^ 

(53) (2 4) ~ (4 2) <D\,^tiMmm<D^Ti?ry*v >mMft*tc\$z 

(5 4) MJWM^^'E g 5mmffl<DmT£<Dtz£>(D (2 4) ~ (4 2) <D^-ftl 

(5 5) Mj&Mmmt>z&&<DmmM<DM : &<£>tctb<D (24) ~ (4 2) w 

(5 6) ^M^J<7>ig5t£>fc&6tf> (2 4) ~ (4 2) (Dl/vf tl^fcfB^O^Tv* 

UT. (I) T^^tb^^^it^-^ (I A) X^ZMfc&m* 

(I) *5j;tHfc^ (I A) ftli(D^#<D^-a-ti^ov^ 

-jSk (I) *5J;^-^ (I A) <D&m<Dfemfc&^X, 

r 5 J (omcr?^7\^^t i/TUx ^JxiOT^*fc^^(D^m^: 1-10© 
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^/K s e c-^fvK t e r t -7*^VK 'O'fVK V^yf/K 
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(i i) teftT7^=/i/fc LTtt,-f!l^tfii^*fctt^)RO^*»:2'-l 0<£>T 

( i i i ) mcn\s*-;vt LT\X mitiMmtitt:\it4te&<Dfctt2~l 0 © 

(i v) WvT/l'XA'bVXtiL* it(Slt3~8©^n7;^;K 
(Cfiv'y o/n fcVK v'fn^f/K ^P^yf;K O'^F-S/vK ->yp^ 

-T^^yy/K f^yy/K hyryy/K ^rVy/K ^y^ryy/K f-r^ 
ryy/K ^-y-yy/K t^w/!/^ fcry$s?=/K f k y /k w y ^ 
y-Ky/K ^/f7 % / y/K -o-y-r^^yy/K ^^yj-yryy/K 

(v i i) »gt^L-m, tt£timft%»at& ±iBT^b^«m^ 
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tt&A/Vh^x&K* MX-ttVu. y i^^/K ^-/wix.y / N ^-^v^y a t°7 
y*y^/K tvsysv, t-^v^K ^^7^/K.T^y r-tf 

(i x) ^D7;^l/yam ^I^f«^ic3~8(7)v'7DT/l-^l/^ A 
^(cif4i/7 n7°n ^n^uy, i'^n^yfuy, isjru^i'U 

1, 2-7^-1/^, 1, 3-7m^l/^*5j:t^l, 4--7^—VlS&foift>tiZ> 0 

(x- i) WjMft&TA'^ «ftiffiRT^=^r^ ii®S7/^-;K 
Tfr*~/K i^^»7;^;K I»7/^;v7 ^ ; ^ iM«7/v 

flfc$Ctf\ £fli;L<tel~3tf\ 

tKn^ t^y N -hn, r$?h\ v'XA 
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y-/w-*5tt5^s (x i i) tmrnxfoz), 

1 ~ 3 <D % 

ttrtE^v'^pr/^/H^o^s^ms (b) t^X'fe^), 
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&£tt* BUfBOg^^nTy^^/Wc^tj-^m^ (b) £|i^-C*& 
ft. «IE«>«ftTy.-/i>fc*«-*«aE (x i i) fclW|fc-e*>5K 

«comtt9i»RSK:$s»t«nftx (x i i i) tmmv&z), * 
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*^s^*3^5g« (xiii) tmmx*hz>) zifm-fzi 
teiftfhiftbthz), . ... 

u < tremor y -/w (^s&t y -/wc&nt miB<^® 
i&r y ~-Mz.&tfz>w&M (x i i ) t piit*&5), :..*fctt 

• &4Mt&£te)3tt3tt&& (xiii) ^HHiiT-fcS) 3=fcf4 

R 2 8 <t R 2 9 ^^-T 6 MfllSfc? £ -» fcfc o T«*t> b < *4#E&<D«Il^ 

(xiii) tmmx-hz) *%mi-z>>. 

-C0 2 R 32 Kt, r 32 « 

-iWB©«jM£aT^/u^»t5ititt (c) tmmxfoz). 
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: &TV-Mz&tfz>m&& (x i i) tmMx&z), -&tc\* 
-cor 33 R 33 \mm<DR 3z kmmx'hz>). 

-NR 34 R 35 <^ R 34 #J;tfR 35 tel^-3;fct^ftoT, 

%m% mm(ow.&T/i'*Mzftijz ) m&m (c) tmmxhz), 

Sgm^te. MlE^g&T/i^/Wc&tfSE&S (c) kW\mxh%), 

<nk&wiknmz-&ttz>mk& u i i n tmmxhz), 

^E^*^ry-;H3ifett5@^ (x i i) bW\mx3b%). 
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-S0 2 R 3r R 37 f* 

m^^s M&<Dfg&TA'*MZ.&\'tZ>n&m (c) ^|H^T^6). 

(x i i) fcraii-e*>*), mt> u< tt£trao*ft*s mmm 

( x i i i) kmmr«h%), tsa i&mr^^r^y^tcit^ 

— N R 3 8 R 3 9 (5£"K R 38 *3<fct/R 39 «^mHUfB(7)R 30 *5j;^R 3 

mtttw$k&iT>\'*M^tfz>w&& (c) ^a-tr&sh 
m&t> u< \-mw&<oT y -a- (^m&r y -/w^tt^M^^. ^tEog 
^Ty-zw^ttsgms (xi i) tm.mxhz), 

m%.mmmztettz>w.&& (x i i i) tmmx*ibz>), 

-COR 40 R 40 & 
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(dwmt v — Mz&n z> g&s ( x i i ) t mrnxh s ) > 

g^^SSln^'ttSllifeS (x i i i) £H3g^?"fc5) % 

— NR 41 R 42 (5S«*» % R 41 ^J;t^R 42 ^^mHUlBOR 30 *5j;OT 3 

-OR 43 [5£«t» % R 43 te 

tm©flBWffi»r/>^tei8»tsiBfts ( c ) k mm-?%>z), 

/K&ttss&gte. mm<Dm&&MT/\'*Mz%inz>m&M: (c) 
' £ ( c ) t ra*t?*>*") \ @&t> l < (i^m^^T y ->v mm&T 

i) ^iT'fe5), £fcte 



21 



WO 2005/035512 PCT/JP2004/015293 

..... 

— S0 2 R 44 R 44 tttufB<OR 40 ^l^^-efcS) 

«r*-r*\ * «r 3 4 1 r 3 5 #mm-z&.xm* t -mofc o -churns t> u < 
m-fzwim (x i i i) .tmmx+hz) *#jfct6>, 

-N + R 45 R 46 R 47 X- (5£«K R 45 fej;^R 46 fi|l-*fc«^oT, ig^T^ 
^Sr*-T*\ *fc«R 45 ^.R 46 d5^i-5^m^^-mc^oT^^S: 

i~)v 

-OR 48 R 48 ft 

f*. Btfiaom^paT^^r/w^^^-sgm^ (c) -tmm-eh&s ■ 
mr y -Mztettzmmm (* i i ) t mmv&zh . *fc» 
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-sr 49 (s^ R 49 tuteoR 48 ^pft-efo6)x 

-SO 2 R S0 [5$^ R 50 te 

B\ tufa(Dgm©aT;v^Hc:fcnt6g^S (c) ilHiTCkSK 
l«E©ii#MWT/^^S3tt«iKft* (c) fcHMrefcsh 

&ry ^-^!:*jtt<5«ta£ u i i) tmmx*hz>), 
&Mmm&fc&tt&w»£i Uiii) tmrnx-foz). 

- NR 5iR52 R«i^j;tjtR«a:^jvettWIB©R 80 33J:t^R 81 'tPI 

-OS0 2 R 53 (5£<K R 53 }itulE(^R 50 i:^T'fc5) 

n-Cv7 LfciS^T/l^/K fef7/V3dr^ ^TA^/t^:^ ^TA-^rA' 
**f<D&&.TA'*A>%Mfr s &B7/l"!r~/K &M7A'*~A's ^P7^ 

7 y -/ufc itfr V -;v-**i/<DT y 8^|-f-<5 ^Mtli^^ ^ " — 

(i)> {S^T/i^-A- (i ih {S&TA'^-A' (i i i)* ^n7/V^ 
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dvK ry-A- (v), mmmm <v i n, jm-r^mmm^t-m^^x 
itmtstizmmmm (viii) fei^n^y u) tmmx*hv, i?mcr>y 

(x i i) m&ry-/K tt&ry— Aoa-*;>\ m&rv— ^T^y&£TfW.&7 

^n-Jr^ t Kn^E-y, ^y, 

^ ( f ) b LTH *fc{i^oT^lx.^m^ 1 ~ 3 CD, 

Buffi^g^Si^T/i-^^M^^sE^ (f ) tmmxhz), 

^t5E^(t> l[|B(Dgm^T^^^^4b^6^^ (f) i:[i^T*fc 

r y -;K 

Huis^mm^T^^/Hc^oitsm^ (e) tmmxh/5).- 
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m&Dw&&®iT;i'*rMzj$tf5w&:M (e) tmmxhz), 

HUlBOg^<£^T^^^*5^5g^ (e) irl^-C-fcSh 

BUlS<75mm{S^T^^/HC*5^6m^S ('e) £^gr?&5h 

gmt l < termor y mwWkT v -Massif z>w& ( g ) t lt 

tKo^X tf/V-jj?*^ ^7/, - hn, 

Huia<^mm»T/^=i=3r^^it5gms (f) tmmx*&z>), 

m&h u < \mw&(Di?imTju*/\sT $ y (g^e^ar/i^^r =• y ^ 
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y-^fcfettsnfts (g) tmmxhz). 
flinE©«^Ty-/H3i43»t««fts ( g ) tmmx&z), ' - 

Emvw&TV-Mz&tfzmm^ ( g ) tp^-efcsK 

<DW&T»<-Mz.&vzw&m (g) tmmx&z), 
^ry-/Hc*5(t^gms (g) tmmxhz) 

( i ) b mmxfo «9 , |gi|7^^;K i£^T^3r-/K n T/l^/Kfc it^/N 
n^V(»tl-etitulB©»T;^^ (i ih WkT ?\s*=^)V (i i ih 

(i v) fci^nyy (x) tmmxh*), i?tem.T.;l'*frT $ S <D 

2^<DijmT/i'*/i'&fttem—xhMft<>x^xb <fcv\, £ bjcicc-e^LfcTy 

— /K T y — /i^^>\ T y — ;v^-ir s T y -/V'T ^ 7 *5 «t tJ^T y —jv^iv^jv 
<DTy->\sUft\m&<DTV-;v (v) £Pg|TNfc<9, &&&& »^T^7, 
»^^^J;t/1S*^^(Om*^^«BUl3(0^mS (v i i) il^g 

(x i i i) g^#^m^s*5j:^m^m^s<o5^cog^«mmm 
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sms (x i i) (Dm^vhtftzmimz., **y%£&b\fbtiz> 0 

it^m (i) ones^ttfcff^^ixs^ApaiLiurw:, mwtms^ MfegL 
jmm&ftzfchif bin, mm&toictfm&ti&&miLb ut«, h y * 

.tfcfcHb-S^ (i) ©JE&fcfcoVNTW9I1-<5. 

ft*5, KTfc-^ffitifefcisvNr, ^Ufc^^it^^^#TT^b-r^^ 

>"fev'^. (Protective Groups in Organic 
Synthes i s),7U^ (T. W. Greenes) ^\ i^a > • y 
"•TyK'tyX^yn^KjyK (John Wi 1 ey&Sons 
Inc.) (19 8 1^)] ^Mv^rtia^ B^b^^M5t1-5^^^ 
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mo%m&&mmmx&z>ik&m (ia)n ii«o.3/o 5 1 s 5 4-jhb 
mo^ttit\tttiKmcxftbtiz>fc&® (1 1) ^r^xm^v^ 

R 2 . R 2 R 2 

m m iii-i \i k. 181-2 V, K1 

R 3 N-N R 3 N-N — R 3 N-N 

R 4%>-NH 2 r^s^xi r^V^R 16 

(I I) (I I I) (I a) 

K«K X 1 ^^, ^£fctt3^©#i§C^£^U R\ R 3 *5J:^R 4 ^ 

t 

Xig 1-1 

ft-g^ (III) tei^— ^ • ^ • if • <5r ^ • y fxf>f — . tr * #7^ • 
=* 5^-— i/a yX (J. Chem. Soc. Chem. C ommun . K 8^ s 
p. 8 7 3 (1 9 9 8m %2te^<D%&V*:1t}&*tlhfcmKXWtr&Zb 

ft** ( 1 1 1 ) rt; ib** (id ^mmmx^tcnm^mm^ 

^IIuJSCTO. 1~5 0^fi©jg^/^O#^T. -5Ot~10Ot 
3 >7ft# U">A^1~30 iSJr^ULT. - 5 0°C~ 2 0 0°Ctf>P H 1<D 
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n77V (THF), 1, 4 -i^^if-y, N, N r ^f/U*/U'A7$' K 
(DMF), N-^Wny (NMPK Tk&OTfctf^tW rft<b£MlT* 

it^m (I i I) (i i), 

tMbi&fc (I I I) «r«Jti 1 -5-i:t>-C#5o 

(la) te s '±E©igi -It-#f)|a5{b^.( I I I) M~30^ 

mo (r 1B ) p M q (r a ) r R 1B "ttOTatPii*efe-i9x Mt**x N 

*«^, *4m. 7^ = *^ ^a=^A/«*fc : Wa*c«©#JlsC^F-%«u 

1-) anna^a^ o. oo i~i%A<Dmmzmmm<D : fr&T. -50 
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*/W^ T-feh-MJ/K h/^>\ ^^/K THF > 1, 

DMF, NMP % Tkft^fctf -tLb^^T^y^:^^^LT^V^5r^^ 

x.~/Ufo*-7 j is) /<=7WK ^BBlf^ (T± h~hV fr) /^7^7A, If 

~ v fr/VTff-JVT-t. hi-— K If* ( 1 , 5 - p ^ * i^V) - y ^/K 

|f H7x^77^7, (o-MJ/v)' *^7-f 1, 1* -fcf* (S? 

7icty, 1, 2 — tr* (*?7 x.^jy-fo*? 4 /) 7*p/-? 

>\ 2, 2' -If* (v?7 oi^/l^* 7 W I '- 1, 1' -t't7f;K 1, 2- 
A x ^H^Ky «7 A % 7477*^7^=7^713^ 'KftifW t>*k rH^> 
ft&to (I a) ©9^, R l ^- C = C-R lc [S#> R lc te«kL<te#g 

-ft x-fcsfc-a^ (i b) i*. ^T©ia^v>KH-5r -tt>-e#5. 

R 2 R 2 

r3 N-N ™± — r3 N-N 

(I I I) (I b) 

\\&m (ib) « x Mit&i©xmi-i-e#^ti/§'fk^ (i id 
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5 0^f(DHC = C-R lc (5fc*k R lc ftfl&?BfcPI&-C&5) ! t*. 0. 01- 

2 0 0 °C<Dm<Di&mx\ 5 jfflfr h 8 0 ^ £ J; 9 ae&1-5 

•CtSo -<£>«b£\ 0. 0 1-2 O^ioai^J&SSftljWSrJP^ ££<H£ii£i2r5 

^hU/K h^^^s Sixf TH F N 1, DMF, NMP X 

y^i/, l, i' -tr* <^7ai=/u*^7-f y) :7^nir>\ 2, 2' -tr* (i? 

y 3L-;\,-fc*7 4 ;) -1, 1' -mf/K -l , 2-lf* (i^7^^;^^7 
ftU SMb!J?-*A, ^yfc-feS'frA, l>y^^T5^ S?xW5^ TK^fb 

1- h y * a; TKs^b* y * a x k y s^fc^&ff e>*k ^ft&'&PBre* 

*3lHt*T?S)«{b^lfc ( I c ) ft, #H 2 0 0 0 - 1 5 9 7 5 6 -frfc 2f fc!B*fe£># 
fctt^rft £> CTM5i-r 5 ^ t h "Ct 5 0 

<tt*«©tesRTA'^*fcr±-c (=o) r 12 R i2 »:irfBt^-c 

S>«) X*hZ>fc&® (I d) tt, {b#& (I) (D5*>R 2 ^7K*^T*fe5^5t^ 
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1-3 sutttmwm&ms ~ 1 a x%h^\^m (u) £ y s siTvumz. 

H R2B 

R 3 N-N X ^ 4 , R3 N-N 

> S ^ R . ... > s x R , 

(Ie) (Id) 
*>om^^t<^S^(D#;aT/^/^fc«-C (=0) R 12 (5£<K R 12 n 

IS4 - 

(I d) fi, (I e)>l~3 0SfWR 2B X 2 (:£<K R 2 B f ifu 

(R 12 CO) 2 0 (5£<K R 12 «tfrfEi:^T^§) M»C£fcfMi!$& 
tfrX%Z c 

h/^y, .BSk*?vK TH F N 1, DMF, NMP 

/^r ^ ^ ^ ^ zK^b-t- h y 17 a v Tk^kTJ y v a, h y & a % 

^#y<7A x h yrc^T^^ v^yyntVKT^:/, i, 8— s^riftr^* 

n [5. 4. 0] (DBUh 4 f-jVT $ / fc°y ^Vft 

\\&m (I) Z^flJSH^-CfcOx R^-C (=W) R 5 (5£*K W 

*3J;^R 5 ^tb^MIBi:ii«-e&5) xb>z>i\&m (if) *5j;tMi g)-», 

^5t^lt?#btb5^% (I a -a) J;t)^TOXmfc^V>^it1-5^^^"T?# 
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1 0 0 fc!MSW*TN -3 0°C~1 5 0°C(Dm<DW±X\ 5^H~7 2H 

TOS-rs r t 19 M5t-r 5 - 1 -5 0 
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&gKU&C0. 1~1 0 OS*©ii^3&4^E©#^ETx' 1~3 0 0^4© 




R e 

(Ik), 



(I j) 



TM7 
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-30^20 0X:(Dm<D^T\ 5^-1 0 0 B3f B TOS£-£5 ^ t X 5§SBt 

/ J ' — i? & n n % y % 

DMF, NMP, DMSO, zk&£7>$fctf hfl, Z.tlb*m$&X$.tc\Z 

h y tKK^* y * a, y ^a, ^zk^ f> y * ^ -f h v ? 
^ "f'jvr j try t>ti* ztih&m&x&tc\m&vxm^%z.b 

&X%Z> 0 

ffr^fo (I) ©H, Z^WEjUm^fct), R'^-CR'HCR'R^SR 49 
>K R\ R f , R e 43«t^R 49 tt^mtulE^IIia-efe5) Xh5fc&® (Im) 

R e Re 
(I i"> .. (Im) 

(5*;*, R 2 x R 3 > R\.R\ R\ R^^^R^ftttimBUIB^^T^^) 

it&m dm) rtv «aBfeitf»fe^5fls** (i j) *\ «o«-c*fcttaa 

©HSR 49 (5£»K R 49 f«l2£PilT*k3) i:-3 0°C~2 0 0WI« 
T\ 5^FI~10 OftftBU&£&ZZbt££Vm^Z.Zb&T*%Z> e 

M^ftfembLXlt, Mz-&*?/-;K ^#y-;v, VfuntZi/, fun 
Jfr/V-A, T± h—hV h/U=^y, ^r>yUy s THF, 1, 4-^ 
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ttVl'. DMF, NMP, DMSO, htl, Zfrtb*m&X*tci* 

jMk^-MJ 7k^b*y>A, $®?;&y ^ h^v-K hv^ 

f-JVT * >\ y :/p 5 ^ DBU, 4 - ^ ^ 7 t° y 

(i) (or>%, R'ftjj/istf^y^mxhzih&yo (in) TOTraa 



R 2 

\. .. of 



R 2 - 



S X R A S >-COOH 
(Ij) (In) 

(5£fJ\ R 2 x R\ R\ R\ R f 43j;t;R8{^fLmiulE^lKl^-C$>§) 
Xfl9. 

(I n) tt v M^lT^^^b^ (I j')'*, jgMi*»*fck &g 

0. 1-5 O^mnm-ryJfymX V $&ti:¥X\ - 30t-150tO 

$S£fc^*:UCW\ ^i^/K h/W^ DMF, 

T-feh^ ^^/U^/t/^rhv (MEK), tr-Ui?^ H& x Tjcft^fctf £>*k 

ff 1 8-^7^>--6 % 1 6 -^7 17^- 5 & £<D?7$ls^—T/K fh7/f 
it-&® (I) ©5*>, R^S-COYR 6 ' Y{±Htf|3i:|l^fcO, R 6 
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R 2 R 2 
R3 N-N X ^ 10 , R3 V N-N 

R 4^s^COOH ^^s^COYR 63 

(In) (Io). 
(5£fK ,R\ R\ R\ R 6a *3<t^YJ«tLmBUlB^^T*fcS) 

10 

fb£*& (I o) »i % §^&9£7U^fS<D§^i£l 3^^#^tl-5^^ 
(I n) -Sr % te^ T ^^ (4 ^^^ j ^ C f 3x 0^*©3iS)fci6^bSiO!>#fiE 

6) fc. -3 0°C~1 50V<Dm(DMmX\ 5#W~7 2^®S:^5C tlcj; 
h;W^^ N ^r>>l/y s g^rn^K THF S 1, 4 -i^^Mf^ DMF, NMP 

SiJ&^LT, fb^fc (I o)-tt, .(I n) SriS^T*fcB:56£ft ■ 

1~20 OS*©aS*iW'fk^i-C, -30t)~l 5 0Xl<Dm<DM&T\ 

1~3 0 0^i©R 6a YH (5£<K R 6 **5iOT(«tvm 
ffifB£Elircfc5) £-3 0<C~1 5 Ot©^«t\ 5#B8«-7 2B#Ra£jfc£ 

T±h~h})JK gfflftot^/K THF x 1, 4-^=¥f-^ 
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• + 

SfelcaiftfcUT, 4k&® (I o) f± x fcftft (In) Sr«SS«E-e*fcttar^jfc 

ikiRUST?*©) t-3 o°c~i 5 ovomom&x, 5&m~7 2mmBz.i&£itz> 

h/^ls^ m&^/K THF; 1, DMF X NMP 

M t btli, Mz-\Sl - ( 3 - >>7 *3-;vt ^ 7 rfn \f;v) - 3 
^ K (EDC), 1- (3--^^T$y7"n - 3 -^jVio;^J^i * 
YmBM (EDC-HClh N, N' -v^^^n^^rix;^/^^ ^ K 
(DC.CK 1, 1* -*fl,tf^A,*M (CDI) ^^fetfe>^ 0 

1 - 1 Kct 3r v^-O-y f y T (HO B t ) % 1 - fc K n h 

yr^-tv-jm® (hob t • h 2 o) .fc^asfctf e>;h/5 0 

Sttftl l 

(I) (Doh, R 1 ^-CONR 7 R 8 R 7 &£tfR 8 i«ft^lltfr 

R^S^COOH R 4^ s ^CONR 7 R 8 
(In) ( Ip ) 
(^, R\ R\ R 4 % R 7 ^J:^R 8 (»tt-?ttHUia^|^ttT'fe5) 
Igl 1 

dp) «fe9*fdj«iB(D^&i3^^#e>^{k^ 
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• # 

(i n) & % mmm-e*tz.\m%te®m*s i~2oo^t(Di^^»jt' 

^tatm^fmm^,, &mzfocmmfti&m<D&tET, 1-300 %m<D 
hnr 7 r 8 (5£<k R 7 &£TfR s tezti^tiMmtmmv&z>) t-3ox;~ 

X%Z> 0 . 

Tirh^hy/K h/l'xy, ^^i/^ ft^xf THF, 1, 

ntcsmtvx, item a P ) \x a n) ^js^r^fc^ii^^ 

i£fp. 1-2 O^fifDig^^^iJtD^T/^^CO. l~3 0Mott 
^JO#^Ts l-2 0 0'^i(DHNR 7 R e (5*^ R 7 *5 £tfR 8 t^;ft,miiu!S 
tmmXfoZ) k-3 0X1-1 5 0°C<Dm<DUgZX\ 5/9f^~7 2B#^K/££it-;5 

- ^ ^ «t o r t>Mit-r § w ^ ^x*^ 

dri/ix^ x H|xf;K THF, 1, .4 - v^-tf-^; DMF, NMP, 

fctewhtfbh, zfrb*m&x*tcim&vxRi^zz.k&xzz> 0 m^tem 

^J^LTft.M^ffEDC, EDC-HC 1 , DCC, CD I t£b*frhifbilZ 0 
Btofilb LTf±, MZ-\iN-t Kn^>>n/N^^ ^ 4-^^^T^y t°y 
^ HOB t x HOB t • H 2 Of£k'fch\f £>;ft5 0 
^itSfel 2' 

^ (UoH, R^COOCHa^fcSfki^ (1 q ) UT<di:u 
fc£iXhmm.-tZ>zkhX%Z> 0 
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R 4^s^COOH rAs^COOCHs * 

(In) , (I q ) 

(5^ R 2 , R 3 *3i;^R 4 «tLmHulBi:^T^«5) 
Igl2 

(In) £ N l^i~10 0^i©v?7^^^ (MMfvVv' 

n t k: J: or t>»3frT5 - <b 5 D 

£fd5U&£ ttv (I q) M ( I n) £\ DMF, THF X ^ 

DD/^y^WIf, 1-3 o y »>A*fctt3jc*^hy »>a<e> 

#£T, i~3 o^iwa trfctf'A'k-a ot:~i o o°c<Dme>MMx\ 5# 

$15£&i 3 • ' 

R 2 R2 
M l. Igl 3 \ 

R ScX ' «sHL 

R 4^ S ^COOR^ r^s^COOH 
< Ir > (In) 

(5S»K R\ R 3 . R^^^R^tt^mWIB^TOT'fcS) 

fls^i (in) « % mms s i o**itti 2-e»€,n«ft-&4fc a o 

15 0 < C<DP^(D^T% 5 £^—7 2 BftSfliffi-r 5 w^tcfc 9 ®B£-f 3 r k ft 
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• 



5 0 

Tth~hV/K THF, 1, DMF, NMPft^b 

mmi-b.vvj*, mmxvvj*, t^-ttk, DBute^frfoifbtiz, 
mmm 14 

ftrtHfe (I) OH, Z^W^tffeS^^ (Is) |±, ^-^h^.t 
^•Afn^^^oy/^X(Chemistry of 
Heterocyclic Compound sh 3 5t, p. 8 7 (1999 

Mitfel 5 

(I) Z#-S (=o) -xhzik&Vo (I t) tt % §SBt2fcl~ 

i.4t#e>^5^i (i a) ~ (i s ) ^T^xm^v^it-rs^i^ 



(5*;*, r\ r\ R 3 &£x*R 4 tezti^frwmtmmxhz>) 

TM 1 5 

<b&® ( i t ) «\ it^-m Ci a ) ~ ( i s ) <t t> . it^—i-fr • iff • if • >r 

^/l,.ytj:7^.^^; 1/ . 3 >; a -^ :/3yX(ji Chem. Soc, 
Chem. Commun.h 1 p. 9 0 1 ( 1 9 8 2#0 {-fB^O^fe^fc 

fc**Ml t) f± % ©tSfel-Ht^^SM (I a) ~ 
(Is) £ V ^&2«<K i-ioo ^ftOol^^b^jT\ - 3 0t:~ 1 5 0*0 




iii 5 




. (I a) ~ (I s) . 



(I t) 
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(I) {C&ttSR 1 , R\ R 3 *fcttR 4 (^^^Wfgg^mtt, ± 

^ —iss >X (Comprehens ive Organi c 
Transformation sh R. C. yuy? (L a r o c k) M' 

(1 9 8 9^) tetimm<Djjm-] x-£fcftztLtbizmvxft?z.bt>x$?> 0 
^mm^ir^it^ (i) ^r^ms 
mmwm, ^ tot* mm, #ifnvf^7 

\\&m (i) imm&fc, m®g&fc. yt^mmft, Kmmmm^if 

#\ ±xo^mf£mmw^xn^tih(Dm^m^mi-^^t^x%^> 0 
it^-m (i) o^^#Lfcv>i:# > \\&m (i) tm<Dmxn<btiz>t%izz: 
<D*iknm'fti&£<, ^^T*#^^5i^tt. (i) zm^i 
femmm^tcizmmu mttozmm^un^^bKi: ^om.^m^^xw.m. 

*mw\-@.%£tiz>, &taz*%WK£^xnt>tiz>i\:fr® (i) ^.ttMi a) 
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Mfcflll : t hjcii»HCT 1 1 eic^-rsifOT^tt 

HCT 1 1 (ATCCff : CCL-2 4 7) £l x 1 0 z m/^^ 

(Dm&X~9 6 $^/V^r4 ?--7u—h 0*V^£t§«, 1 6 700 8) 

&Lfc 0 h ^ 5 % »7^f y^a^^^-l^T' 3 7t\ 2 4R#^Jt^b 

^.^^mcmivfmmit^m^Mx.x^f\-i o o M L/^^t u 

£^5%$®>;tf;^>^^-^-ftT'3 7°C, 7 2 B#HSm*Lfc 0 rOi£**g 
XTT {3' - [1- (y^^/UT^/^J/^-M -3, 4-xf^ 

ft (Sod ium 3' — [ 1 — (phenylaminocarbonyl) — 
3, 4 — tetrazolium]— bis (4— methoxy — 6 — 
nitro) benzenesulfonic acid hydrate)) | 
ffim&ffi. (P$/» • ^V7^^7>f v?*#M, 1465015) £ 
5 0^ L/r7^1*O^N£bfc^ 5%^m^^^C>^^-^-fyX3 7°C, 
1 U v^ny^f #ft^ft ('W ^7 v K£t§Sk Mode 

1 5 5 0) £fflV\ 4 9 0 nm£ 6 5 5 nm X<D*%%&*mfe\,tl 0 
5 0 %ltmPl$a^G I 50 T^ Lfc 0 
G I 50 O^tti^ ; #»7 3i/KD4 9 0 nmt*©PlM^^ 6 5 5 nmW^ 

3 r t fc J: «9 \ ifttoiimSr 5 0 %Pl$-T6{k^ft(D^^»ffl U -=etb^ 
GI 50 £Lfc o 

^m^m3^fc^-r 0 
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0;19 



&mm2 : Eg 5mm^tt~rz>vmnm. (D 
imx.m.&&\2 h E g 5 mbnvmmfexwi (be iiK 8 3#, 

p. 1159 (199 5#>] Sr'##t!l UrHJfii-5'o H i s *^£N5fc$ftfc:gll^ 

hE g S^MtS^^o^/f/l/X^S p o d o p t e r a 
frugipe r d a (S f ) 9 &&&&&&& 

^^*3S'CfUTftliatfcje^SrlHlJ|Xi-5o »»?:^777- 

H i s ^SrNJfeJBfcS-a-UfcE g 5 ^77^r^il!LT^» B p|: 

E g 5 OAT Pa s e EHt^SJjfefttflt ♦ *J\—1r;V (The EMB 

O Journal), 1 p. 7 5 1 (1 9 9 4^), "fn V— r -f >^X • 
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-str-f • if • i-i/a-rsv ♦ 7*r^ • it? • iM^v--X • it? . if . af^f 
5/ K • y • ^ - T^y^ (Proc. Natl. Acad. Sci. US 

A), 8 9| N p. 48 8 4 (I 9 9 2f)] LTHJfc-rSo 2 5mmol 

/L f^y^N, N' -tfx ^$l/7.;V*l/WL) (PIPES) /KOH (p 
H 6. 8), lmmol/L xf i/y^'y 3-/Hf^ (2-T^/^>A^— 
7VV) mWm. (EGTAh 2mmol/L MgCl 2 , lmmol/L *??Hr 
hWb-^(DTT), lOO/ig/mL ^lfa.tf T/^$ >- (B S A), 5 m 
mol/L /^!)^t;V (Pa c 1 i t axe 1), 25n/L 
y ^ (Tub u 1 i n) (iM h*^b^±, *^omTL 2 3 8h *5j;t^ 
2 0 0jumol/L ME S G substrate(2-7?/-6-^/^y 

b - 7-*^/uyy z/ y tfy-j k) (^e i/^ay-^P-^xit, # ^ n ^#-^e 

-6 6 4 6), lU/mL /D^^l/t^K^^J)^ (Purine . 
nucleoside phosphor' ylase) (^ l/^ay^/P^/X 
l±, n^#-§-E- 6 6 4 6)tEg 5^SM^p R p^Px.fe^^^PM-r 

s„ ^mm^m vtcm,mb&yd$:^tfR}&$m% 9 6 -^x^^ Mc#&-r 

5o §#^^13:3 0^3 0^^i-6 o ATP a s efe&<Dmmtt£Z> 3 6 0 
nmT'Ctt|5:7'W h V zLy—y*/^ M±, SpectraM. 

ax 3 40 PC 3 84 ) -VMTfrtZo E & 5 ^T^ift^^Tt^f )tg 
* 1 0 0 % N E g 5 ^#STWb^^#STT^!S^I: 0 % £ LTfafcHgtt 
SrgT^L, I C S0 |i[Sr^ai-S o 

±»©wwej:?k (i) ©Eg5«*fc-»r5ia*f^ffl#«a»-e#5 0 

ttft093 :Eg5flBftC^*|&#|*R (2) 

Mtl> Eg5 ^^F^y|&f(OllM wt^^hy- 
(Biochemistry), 35 ^ x 2365 (1996^)] %#t(CUT^Itfc, t\ h Eg5 

^-K^^^S:3Sm-t*5^7^^ K«r«|5U *MBL21 (DE3) 
bfc 0 T&m&foi: 25^ T-i#S£ U OD^ # 0. 74 iJlfc . 0 fcHt£ T\ 0. 5 mmol/L 
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Eg5 <D ATPase ^ftcDpJ^lttjt l^ytf • 7VW (EMBO Journal), 13 

751^-^ (1994^K ^D^-^^^X-^-if •tv'3t/V-T^>- 
• f-^f ^>-v— X . ^-X • if ^-TA fyK- X^'-f ^ • ^7* -TtV*) (Proc. 
Natl. Acad. Sci. USA), 89^, 4884 ^-v 5 (1992 ¥) ] LTlS^ Lfc„ 

^ 2TOtD^^ffi#bfe 0 25 mmol/L t'-^^N, N' -fc** {^$l/*;V 
(PIPES) /KOH (pH 6.8) v 1 raraol/L ^f-Uly^f]) (2-7$ 
/rc^/l^—TVi;) 0^ (EGTAK 2 mmol/L MgCl 2 , 1 mmol/L v^i" h Wf h~ 
/l^ (DTTK 5 Aimol/L U Z^-t/V (Paclitaxel) , 167 fx g/mL ^jfitff 77^:/ 
% 1/ (BSA) * 41. 7 m g/mL <?-=r.—Z? V V (Tubulin) (1M KX^/V h >-ft x * * p 
TL238) , 333 a mol/L MESG substrate ( 2 - T % J - 6 - * /Kfr 7" K — 

>y K) (^^a^-^o^XIt, ^^n^##E-6646) N 

1. 67 U/mL yj(M^t'>K*^*!J ( Purine nucleoside 

phosphorylase) (c£U*c x.=7—7°u—7* X%t, % $ u ^#-^- E-6646) feJ:I^1. 33 

Mg/mL ^hE g 5^-^-h^4^mmm^(bm^fh^mmk^mmvtc 0 25 

mmol/L 7 > N, N' - If X (ai ^ ^ /V* ^ggy (PIPES) /KOH (pH 6. 8) N 
1 mmol/L ^l/V^y =i— (2-7 5/xf/i/x-7^) (EGTA), 2 

mmol/L MgCl 2% 1 mmol/L i^T^ h ^- (DTT), 5 /i mol/L /^y^ir/U 

(Paclitaxel) *5i^2. 5 mmol/L ATP TP ^J^ttS^ B ^rpMbfc 0 ^A 
£96-«7^;7V~M::#*a^45 ,*L -fo#&Lfc 0 i^B^l^T, K»^b 

X 30 ^r^lfebfeo ATPase m&(D$$mt ft 5 360 nm ^^#^^^1— r- U — 
^- (^l/^^yV^fts SpectraMax 340PC 384 ) fiH^Lfco Eg5 #&T> 
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«Wb^W#«ET-C©»3feftSr 100%, Eg5 ##&T, f«flS^*WET©K* 

.ft^U 5, 10, 2 0, 2 2, 2 4, 4 4,. 49, 5 5, 6 1, 6 23o£T£ 
6 8tt»^#»R: Eg5 <D ATPase St££Pt*U ^ftfbtf) IC 50 ^i£^ 1 0 M mol/L 
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teZ^VWiZAK «ttfeo®t§£\ -jfcAlA&fctK 10(cofO. 01- 
1 000mg N ^t<(j;0. 0 5~5O0mg©|lt\ 1 B 1 lal^V^ 

IMRrt&^*£©^p#^©»£\ »*JifcA-AI§0O. ooi~ 
10 0 OmgJtKfiO. 0 1~3 0 Omg&— 0— Elfc^UB^fi!#1-;5J&\ 



£Mmx*m^btiZ>z?u bi/&mH&*Mx'<? b/v Oh nmr) « % 270 MHz £fc 

&*§Wn*ftt>tlZ>fc&foA(1.50 g, 5.01 mmol)& h/Wni/(30 aiL) KUSfciU 
2- (h y 7?-flsX9—A>) 7.7 ^(2. 37 xbL, 7,52 mmoD&.fcU^ (-MJ 
731-^^7^ V) /n°7v ? '>A(289 mg, 0. 251 mmol) &AD*^ 100°CT* 5 l&fflgb- 

9/1 6/1, fe^Dn^A/^^y^/V =500/l)T*iffMi-5r i^iO, 
^^1(1.14 g, Jft* 79%) £#fc 0 

APCI-MS m/z: 287 [M+H] + ; l H-NMR (CDC1 3 ) 6 (ppm) : 2.40 (s, 3H), 2.46 (s, 3H), 
6.50 (dd, J =1.8, 3. 5 Hz, 1H), 6.76 (d, J = 3. 6 Hz, 1H), 7.31 (m, 3H), 7.50 
(m, 2H), 7.51 (dd, J = 1.8, 3.8 Hz, 1H). 
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2 Ut£®2) 

i ^m^nxm-m^x^ #%Mir-#.e>tb6^t?A(8o mg, 0.27 

mmol) , $o&Tf2 — ( h y -f^fVT, $ fc° y & Y (148 m ^ 0. 401 mmol) fa £> it 

&m 2 (61 mg, tiSLm 76%) £r#fc 0 

APCI-MS m/z: 299 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm) : 2.45 (s, 3H), 2. 49 (s, 3H), 
7.25-7.39 (ra, 3H), 7.50 (m, 2H), 8.55 (m, 2H), 9. 29 (s, 1H), 

mmm3 at^ms) 

' ^WlJl^fa«fe(D^^!pCT, ffc^tlA(70mg, 0.23 mmol), *5<fct>*2- (h 
yz?^)\>7,$>~}V) ^$-7^X0.11 mL, 0.35 mmol) fab 3 (56 mg, l&if< 
79%)£#fc 0 .. 

APCI-MS m/z: 303 [M+H] + ; 'H-NMR (CDC1 3 ) 5, (ppm) : -2. 40 (s, 3H), 2.47 (s, 3H), 
7. 03 (dd, J = 3. 8, 5. 1 Hz, 1H), 7. 17 (dd, J = 1. 2, 3. 8 Hz, 1H), 7. 24-7. 38 (ra, 
3H), 7.42 (dd, J = 1.2, 5.1 Hz, 1H), 7.50 (m, 2H). 
»i4 (ft^4) • 

###J4 lCffi^^^2pCT, 1 T*#^n«.{b^A(2.00 g,- 6.68 

mmol), &J;tf 3-^~/M?7>-^(l.71g, 13. 4 mmol) ^^^^4 (1.84 g, l& 
^91%)£#7c 0 ... 
APCI-MS m/z: 303 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm) : 2.40 (s, 3H), 2.47 (s, 3H), 
7.27-7.38 (m, 4H), 7,45-7.50 (m, 4H). " . ' 

0^m4Ktm(D^m^m^r, #%^ it-#^^§^^a(2o m g , 0.067 

mmolh&itf 1 -(t e r t -~f \ ^v^/W^n >V) t°u—;l>- 2 -^7->M(28. 2 
mg, 0. 134 mmol) fa 5 (11 mg, ^ 41%) £r#fc 0 

FAB-MS m/z: 386 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm): 1.61 (s, 9H), 2.33 (s, 3H), 2.47 
(s, 3H) , 6. 20 (dd, J = 3. 3, 3. 5 Hz, 1H), 6. 58 (dd, J =1.6, 3.4 Hz, 1H) , 7. 26-7. 38 
(m, 4H), 7.52 (m, 2H). 

mmm6 (ik&®6) 
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M«4KHB*©^2fetc!pC-C, &nffl2T*fthtl5<k'&®B{80 mg, 0.20 
mmol) \ *5 «fc t£ 3 - 7 /V^" 0 7x^/^7 (57 mg, 0. 41 mmol) b fc-g^ 6 (56 
mg, l|X^67%)£#fc 0 

FAB-MS m/z: 406 [M-H]"; ^-NMR (CDC1 3 ) 8 (ppm) : 2. 48 (s, 3H), 2. 95 (s, 3H), 4. 11 
(dd, J = 6. 4, 14. 0 Hz, 1H), 4. 70 (dd, J = 7. 3, 14. 2 Hz, 1H), 5. 41 (t, J = 6. 9 
Hz, 1H),. 7.15 (m, 1H), 7.29-7. 52 (m, 8H). 

m^H^m^mmCX, ##^j3-e#e>ti5^^C(40 mg, 0.092 
mmol) N *5«tt^2-^/^n 7^^/W^7^(26mg, 0. 18 mmol) frhft&tis 7 (4. 9 
mg, IR^ 12%) £r#fc 0 

APCI-MS m/z: 450 [M+H] + ; 'H-NMR (CDC1 3 ) 5 (ppm) : 1.42 (s, 9H), 3.00 (s, 3H), 
4.12 (dd, J = 5.4, 13.7 Hz, 1H), 4.75 (dd, J = 8. 2, 13. 5 Hz, 1H), 4.97 (dd, 
J =5. 3, 7. 9 Hz, 1H), 7.12-7.48 (m, 8H), 7.75 (ddd, J =1.7, 7.6, 7. 6 Hz, 1H). 

X@l 

(5.00g, 35.7mmol)^DMF(75mL)^^b, EDC • 
HC 1 (8. 21 g, 42. 8 mmol) % #/W<^@| t e r t /V (5. 66 g, 42. 8 mmol) 

*5<fcT>*4 - is* f-tVT % J t" y i^^(436 mg, 3. 57 mmol) 0t>-^T* 24 

mmwvtzo Ritm^^Mx.. mm^^mmu ^mmzf&fa-kmjkxm 

;^7^n-7h^77^ (^-t^/Bm^^ = 2/l)T*MM-T&^^{- 
t e r t--ff-;v N' - (2 -^/l^n^^yV/l') #/W^if- h(6.23g, 
lD^69%)£#fc 0 

APCI-MS m/z: 253 [M-H]'; 'H-NMR (CDC1 3 ) 8 (ppm) : 1.50 (s, 9H), 6. 75 (bf s, 1H), 
7.15 (ddd, J =1.0, 8.4, 12.0 Hz, 1H), 7.28 (ddd, J =1.0, 7.6, 7. 6 Hz, 1H), 
7.52 (m, 1H), 8.11 (ddd, J = 1. 8, 7. 7, 7. 7 Hz, 1H), 8. 37 (br d, J= 10. 9 Hz, 
1H). 
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±SBX^lt?#fejX.5 t e r t-^)V N' - (2-7^0^/^^) # 
/W<H- b (8. 29 g, 32.6mmol)^THF(l66mL)^^?b, n-y vCLawesson' s) 
^(13.5 g, 33. 3 mmop^Px., 45°CT* 3. 2 R#F^#Lfc 0 &V^1$i±T^I&& 

/M/DTltM-rS-^^j:^, t e r t-^/W N' - 
^^^/V) ^/W-?if- h (8. 13 g, J{5^92%)£#fc 0 

^-NMR (CDC1 3 ) 5 (ppm) : 1. 53 (s, 9H), 7.12 (ddd, 1=1. 0, 8.3, 12. 5 Hz, 1H), 
7.25 (m, 1H), 7.46 (m, 1H), 8.29 (ddd, J = 1.8} 8.1, 8.1 Hz, 1H), 9.21 (br. 
s, 1H), 10. 44 (br s, 1H). 

±mTM-2 X'&bfttc text --f^fV N' — ( 2 — y/l^-p tt^l/Vj As) 
$/W<H— K (8. 13 g, 30. 1 mmol) % *?9 n n^y (180 mL) U:*gjS?U b V 7 

/u*uffim (50 mL)%Mz-, mux*2mmffiwvfc 0 m^m&Tmm^^u. 

(2 1 -7/^n^-<^yV/l-) tK7^« 7/^nSit(7.86 g, 1&m 
92%) <H#fc 0 

X@4 - 

2- 5: 7) Ti?>y^/ ^(1.00 g, 4.69 mmol)^^/ 

-M30 mL)(C^U- ±fBX@3T^#^^fc ( 2 - y/l^n^-O-yy /U) t: 
K7^y. h.y 7/^n|^m^(L47 g, 5.16 mmol) ISTf8HF» 

(^np^A/T-ir = 30/1 l5 / /l)T^M-r^-^^J;^^ N— [5 — 
(2-7;^n7i-;l/) - 2-7x^-2, [1, 3, 4] 

^T^-/U-2-^/^^/k] ^^yX/^yj^ KU..17 g, U2#68%)£#fc 0 
^-NMR (CDCI3) 5 (ppm): 2.91 (s, 3H), 3.73 (dd, J = 5. 6, 13. 8 Hz, 1H), 3.86 (dd, 
J = 7. 7, 14.0 Hz, 1H), 4. 76 (dd, J = 5. 6, 7. 6 Hz, 1H), 6.-74. (s, 1H), 7.06-7.19 
(m, 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7. 6 Hz, 
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1H). 

JiSBXa 4 f#f>nfcN - [ 5 - ( 2 - 7 x - 2 - 7 2 , 

3— S?fcKn [1, 3, 4] f7^7y^-2-^;V^f;w] ^^y^/^yr 
5: K (1. 17 g, 3. 19 mmol) IrTH F (35 mL) U 4 - it* ^/VT 5 / fcT ]} i?> 

(585 mg, • 4. 79 -mmol)*5 it^-fbT-fe^/KO. 340 mL, 4. 79 mmol) %1Mz_^ MUX* 1 

m$nwvtc 0 Bj&ffizfc%tinZ-s ftift^^-ettfflU =£OT«:ft*nfcifcic-c«5 

/Kfcyi^ti-v h^77-f- (^nD*/l/A/^/^ = 50/1), j&V>-C#& 
w K^7 7^."- (^np^VTt b= bUA' = 9/l)t'iIf §r 
<b«g^»8 (762 mg, Ifc* 59%) 
ESI-MSm/z: 408 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H), 4.10 
(dd, J = 5. 6, 14. 2 Hz, 1H), 4.71 (dd, J = 8. 1, 14. 0 Hz, 1H), 5.20 (m, 1H), 
7.10-7.36 (m, 2H), 7.39-7. 46 (m, 6H), 7.83 (ddd, J= 1.6, 7.6, 7.6 Hz, 1H). 

Itl 

rttikftM (2. 7 mL, 45 mmol) IrTHF (30 mL) fc$$|U 3 - b U 7W^*$/ 
•)A7n * K(l m ol/L THF^t, 30 mL, 30 mmol)£ O'C^Tbfc^, 0°C~ 

a$IC7K(30 mL) N ^png^||(3.40 g, 36 mmol)*5 ilf^Sbjc*^ b D ? A 
(2.39 g, 28.5 mmol)£JPx., 70°CX* 4. 5 R^IM* Lfc„ Kl^fci^&lfck*-*- 

by -^A-eftiftufc, WBET»H*e*u s- [3-^^ (^^^/-fA-)] 

(5. 77 g, Jfcsfs 85%) £#7co 
FAB-MS m/z: 227 [M+H] + ; *H-NMR (CDC1 3 ) 5 (ppm): 2.39 (s, 3H), 4.27 (s, 2H), 7.30 
(m, 1H), 7.38 (m, 1H), 7.83 (m, 2H). 
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±fSXmiT*#?>tbfcS- (^M^W-lVl')] W!Ja-;i« 

(2.55 g, 11.3 mmol) j3l7K(35 mL)** cfctfTkMS^ h V £7 A (473 mg, 11.8 mmol)£- 
#P;Uifl?L7i^ t K^v^V— tK?P#J(1.09 mL, 22.5 mmoD^riPx., O^T* 2. 5 B# 
fflmftlstc #rftLfc@$:£5JfcU 7KT^^Lfc#. ^jEET^i"^ - tX\ [3 
-y^/u (^-^yv^)] t 3^(1.19 g, fc*-64%)«r#fc. 
APCI-MSm/z: 165 [M-H] - ; 'H-NMR (CDCl 3 ) 6 (ppm) : 2.35 (s, 3H), 5.01 (br s, 2H), 
7.29 (m, 2H), 7.46 (m, 1H), 7.56 (m, 1H), 8.75 (br s, 1H). 

mmm8<Dj:m4&£T*5izmifc<D%mz.mcx, ±m^U2xn^>titc 1.3- 

t^/U (^^is^/^MI t K^^>-(59 rag, 0.36 mmol) & «fc a 2 - (^/K* 
/U7fr~;uT ^ y ) T± b 7 a J Is (84 mg, 0. 40 mmol) tx* bib&%9 9 (55 mg, IR*S 
38%, 2Ig)^t 

APCI-MSm/z: 402 [M~H]~; 2 H-NMR (CDC1 3 ) 5 (ppm) : 2.38 (s, 3H), 2.49 (s, 3H), 
2. 94 (s, 3H), 4.11 (dd, J = 6.2, 13.9 Hz, 1H), 4.70 (dd, J = 7. 3, 13.9 Hz, 
1H), 5.43 (m, 1H), 7.24-7.40 (m, 7H), 7.44 (m, 2H). 

mmmio at^mio) 
igi 

S - (^^yyV/l^) ^Jr? V =t-/«(2. 00 g, 9. 42 mmol) £:7k(20 mL) KM 
»U frMit-t-bV ?A(396 mg, 9.89 mmol) £#P£^?Lfc 0 #^ftfd&ffe 
k K7 TMfltl (0. 914 mL, 18. 8 mmol) £ O'CTilT U £ h \Z. 2 P#P H m 

X^ls^/JlVM K^v ? >'(469 mg, JR$S 33%) &#fc 0 

APCI-MSm/z: 151 [M-H]"; r H-NMR (CDC1 3 ) 6 (ppm): 5.01 (br's, 2H), 7. 27-7. 52 (m, 
3H), 7.71 (m, 1H), 8.02 (m, 1H), 8.72 (br s, 1H). 

nmm8(DTM4ioXXf5(D^jmmZX. ^^S^J/Vt K7-^(26 mg, 
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0. 17mmolh 2- (^f;^/^^/l/7^;) T± h y =c J ^(73 mg, 0. 34 mmol) 
ioXnmtT±^/V (0.0094 mL, 0. 13 wnotffrb fb^Hfo 1 0 (20 mg, I&^31%, 2 

ESI-MS m/z: 390 [M+H]*; ^-NMR (CDC1 3 ) 5 (ppm) : 2. 50 (s, 3H), 2. 96 (s, 3H), 4. 12 
(dd, J = 6,1, 13.9 Hz, 1H), 4.71 (dd, J = 7. 4, 14.0 Hz, 1H), 5.34 (dd, J = 
6.3, 6. 6 Hz, 1H), 7.29-7.49 (m, 8H), 7:65 (m, 2H). 

mmmi 1 Mt&mi o 

(44mg, 0. 29mmol) N 2 - (^ ?-?V*/m^/VT $y ) T± h 7*/ ^(124mg, 0. 582 
mmol) *5 «tt^^ktr>-?P^/W(0. 0187 mL, 0. 152 ' vital) 1 1 (19 mg, 1ft 

$15%, 2Ig)&#fc 0 

APCI-MS m/z: 432 [M+H] + ; 'H-NMR (CDC1 3 ) 6 (ppm): 1.43 (s, 9H), 2.97 (s, 3H), 
4.14 (dd, J =5. 5, 13.6 Hz, 1H), 4.75 (dd, J = 8. 1, 13. 7 Hz, 1H), 5.01 (dd, 
J= 5.8, 7.8 Hz, 1H), 7.28-7.50 (m, 8H), 7.65 (m, 2H). 

mmmi 2 2) 

1 T?#£>;h,5<ffr£4feA (50 mg, 0. 17 mmol) & h/V^^(l. 5 mL) fcl^flp U 
7^~/KT-fe^l/>'(0.092mL, 0.84 mmol), hi) ^;VT ^ V (0. 17 mL, 0.84 mmol), 
S^PPlf* (MJ 7ain/^^7^^) ^7^£A(5.9 mg, 0. 0084 mmol) & «£ 
tf3#fl$i(6...4mg, 0.033mol)Sr*nfc, S*#BB»T, ^2. 8 R#|HJflfc#l>fc tf 

4 _ (-^f-i//^^^ = 5/1) Titt^S r.£££»9, {fc^fe 1 2 (39 mg, 

APCI-MS m/z: 321 IMP; J H-NMR (CDC1 3 ) 6 (ppm): 2.37 (s, 3H), 2.46 (s, 3H), 
7.26-7.42 (m, 6H), 7.48-7. 56 (m, 4H). 
II 3 3) 

1 2tfB«©*jfefc!pi:T, #%Ml-e#f>tt«|b^A(70 mg, 0.23 
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mmol), *5j;t/l-v ? ^^T$y-2-ynt o >'(0. 126mL, L 17 mmol) 
m 1 3 (50 mg, 70%) %mc 0 

APCI-MS m/z: 302 [M+H]*; ^-NMR (CDC1 3 ) 5 (ppm) ■: 2.32 (s, 3H), 2.33 (s, 6H), 

2.41 (s, 3H), 3.48 (s, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 
1 4 (ft&mi 4) 

1 2fcfB«(0^fefc2flDT, ##«lt?#fe*L5flS^»A(70 mg, 0.23 
mmol), fci^^f/I/yn/^l/^n- tvKO. 099 mL, 1. 2 mmol) j^b-ffr^Nfc 1 4 
(51 mg, ifc^ 75%) £#fc 0 

APCI-MS m/z: 289 [M+RT; HHWR (CDC1 3 ) 5 (ppm) : 2. 40 (s, 3H) , 2.42 (s, 3H), 

3.42 (s, 3H), 4.29 (s, 2H), 7.27-7.38 (m, 3H), . 7.44 (m, 2H). 
1 5 iit^mi 5) 

1 2fc|Btt0^fe|JlSpCT, #MS«l^&jh,*ffc£4feA(80 mg, 0.27 
mmol), ^i^n/NVU^T^a- /l^(0. 078 mL, 1. 3Bnol)3&»fe<k'64b 1 5 (34 mg, 
•M5 4fi»«r#fc„ 

FAB-MS m/z: 275 [M+H] + ; >H-NMR (CDC1 3 ) 5 (ppm): 2.34 (s, 3H), 2.42 (s,.3H), 2.51 
(m, 1H), 4.36 (d, J = 5.6 Hz, 2H), 7.26-7.39 (m, 3H), 7.45 (m, 2H). 

m&mi e ut&m i e) 
mmmi2{cmm<o^m^mcx, 1 ^#^5^^(80 mg , 0.27 

mmol), te£X£3, 3 *$-)V- 1 -^^(0. 314 mL, 2. 55 mmol) 1 
6(65 mg, lW81%)£#f£o 

FAB-MS m/z: 301 [M+H]*; ^-NMR (CDC1 3 ). 8 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2.40 
(s, 3H), 7.23-7.43 (m, 3H), 7.46 (m, 2H). 

mmmi 7 ut&mi 7) 
mmmi 2\cmm<o^mcmcx, &m*iT*%bfrz>\k&m&($o m, 0.27 

mmol), :fc<fctf 1 -^*iyy (0.307 mL, 2.67 mmoD^b-fb^l 7 (46 mg, MM 
57%)£#fc 0 

APCI-MS m/z: 301 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : 0. 93 (t, J = 7. 2 Hz, 3H), 1. 44 
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• # 

(m, 2H), 1.56 (m, 2H), 2.32 (s, 3H), 2.40 (s, 3H), 2.41 (t, J = 6. 9 Hz, 2H), 
7.23-7.37 (m, 3H), 7.44 ( m , 2H). 

mmmi s uk&mi 8) 

MMMl 2 icmm^mzmCX „■ #%^Jl^#^^5{b^A(80 mg, 0.27 
mmolh &£X$3-is?u*<i/^/u- 1 -^n t°^(0. 349 mL, 2. 67 mmol) Mfc^ 
m 1 8 (62 mg, M 71%) £r#fc 0 

APCI-MS m/z: 327 [M+H] + ; ^H-NMR (CDC1 3 ) 8 (ppm) : 1.27 (ra, 2H), 1.59 (m, 4H), 
1.81 (m, 2H), 2.11 (m, 1H), 2.32 (s, 3H), 2.40 (s, 3H), 2. 41 (d, J = 6. 3 Hz, 
2H), 7.23-7.37 (m, 3H), 7.44 (m, 2H). 
1 9 ift&tal 9) 

1 2fc|a^O^^JpDT> ##f!jlT ; #^tLS'ft:'a-#JA(80 mg, 0.27 
mmolh :&J;tf 5-^^-1 -^3r v-:/ (0.348 mL, 2. 67 mmol) frhfckto 1 9 (45 
mg, 53%) £r#fc 0 

FAB-MS m/z: 315 [M+H] + ; 'H-NMR (CDC1 3 ). 8 (ppm) : 0.91 (d, J = 6. 6 Hz, 6H), 1.49 
(dd, J= 7.2, 14.5 Hz, 2H), 1.69 (m, 1H), 2.32 (s, 3H), 2. 40 (s, 3H), 2.41 
(t, J = 7.5 Hz, 2H), 7.24-7.38 (m, 3H), 7. 44 (m, 2H). 
H«!l2 0 (^^2 0) 

mmmi2\z.mm(D^m-mzx, ##^2t-#^^5^^b(4o m g , o.io 

mmol), *5<f0«3, 3 - i?t *f-)V- 1 -^^(0. 126 mL, 1. 02 mmol) *>h i\&%0 2 
0 (5. 1 mg, t$.m 13%) £#fc o 

FAB-MS ra/z: 394 [M+H]*; l H-NMR (CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 2.40 (s, 3H), 3.00 
(s, 3H), 4.02 (dd, J = 5. 7, 14.0 Hz, 1H), 4.66 (dd, J = 7. 9, 13. 9 Hz, 1H), 
5.11 (t, J = 6.3 Hz, 1H), 7.26-7.42 (m, 5H). 
^1^.2 1 (^2 1) 

mmmi 2^|B«<D^^2PCT, ##W3T*#btt6^^C(40 mg, 0.092 
mmol), £5J;-C£3, 3 - f-fi>- 1 -^^(0. 113 mL, 0.920 mmol) frbit&b 
2 1 (21 mg, 52%) &#fc„ 
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FAB-MS m/z: 436 [M+H]VH-NMR (CDC1 3 ) 8 (ppm) : 1.30 (s, 9^1. 34 (s, 9H), 3. 01 
(s, 3H), 4.02 (dd, J =5.4, 13.6 Hz, 1H), 4.69 (dd, J = 8. 3, 13. 6 Hz, 1H), 
4.92 (m, 1H), 7.26-7.37 (m, 5H). 
£3fiffl|2 2 (it^ms 5) • 
XUl 

■ &ikm (17. 1 g, 76. 5 mmol) &T± b ~ b\) (225 mL) U OttSlii t 

e r t-^/Kl2.1 mL, 102 mnol)%M%.ft p 10 #P^# Lfcit, WOO 3/0 
5 1 8 5 4#taatt©^Sfelc^oT-»e>'^fc3-7'*^-5-T$y- 
2, Kd-2t^^-2-7x^-1 ) 3, 4-^T^Ty—/U(15.0 

g, 63.8mmol)^P^ s 0°C~^-e 4. 8 H#^^Lfc 0 S^^tK^P^L, 

>/ffigt^/l> = 8/1 -* 6/l)t»8f5itti5 x 3-T±M-5-y\ 
p-^-2, 3-v?t Kn-2-^^-2-7i^-l, 3i 4-^T^T/— 
MIS. A g, JK*.8JL»%»fc 0 

FAB-MS m/z: 299 [M+H] + ; ^H-NMR (CDC1 3 ) 5 (ppm): 2.29 (s, 3H), 2.44 (s, 3H), 7.32 
(m, 3H) , 7.46 (m, 2H). 
112 . 

±ia"e#^Hfe.3— Ttf/U-5-/n*- 2, 3-v?t KD-2-/f^- 

2 ~ 7 -fr- 1 , 3 , 4-f7v?7 (2. 00 g, 6. 68 mmol) & b /V=r. is (40 mL) 
fcfcfcU -hV^fA^ (tf-/V) *X(2.92mL, 9. 99 moD&ZVPr b 7** \b 
]} y^jVft* /^7^I?A (0. 384 g, 0. 332 mmol) &Mx. y 100 o C"e 7 

fc 0 B^trv'y *^7A^ n-v h^77^- Cn.— '^f-i'/IlFila^A' = 
6/4, ^VN-e.n— ^f-^/g^x^vV = 96/4)-e^3Ki-«-ilJ:«t*)x it&&' 

3 5(1.14 g, umm)&m£ 0 
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APCI-MS m/z: 247 [M-4TT; l H~NMR (CDC1 3 ) 5 (ppm) : 2.33 (s, 3H), 2.41 (s, 3H), 
5.45 (d, J =17. 5 Hz, 1H),.5.65 (d, J = 10. 7 Hz, 1H), 6. 63 (dd, J = 10. 9, 17.5 
Hz, 1H), 7.30 (m, 3H), 7.44 (m, 2H). 
mm&\2 3 ({^t)3 6) 

_hfEH»ll2 2©lSlT'#^,|lfc, 3-T-fe^-5-^.n^-2, 3-^fc 
.KD-2-^f;]/-2-7i^-l, 3, 4-f7i/7^ )\> (100 mg, 0.334 
mmol) £ h 7^1/(3 mL) ^^?L X h U 1 h 3^>lf-/U) XX (0. 169 mL, 

0.501 mmol)*5<t^'fb^ (M)7x-M77^y) /^^!) A (12 rag, 0.017 
mmol)£#Px. x 100W 2 ^mm.WVtc 0 5%7 yitTls^^V^mfc* 

Mils mm^^VmHiVtc^ ^;it-2mol/L:i£^(10mL)&#P;U 

> = 3/lJ^t^Dn^VA/^;-/l/ = 300/1) Tit®H-5 - ittj; *) , 
ft&m 3 6 (74 mg, i&m 84%) £#fc c - 

FAB-MS m/z: 263 [M+H]^; X HNMR (CDC1 3 ) 5 (ppm) : 2. 39 (s, 3H), 2. 41 (s, 3H), 2. 55 
(s, 3H), 7.25-7.45 (m, 5H). 

MMM 2 2 X*'&tbfrLtcfc&m 3 5 (53 mg, 0. 21 ramol)^ct^7^/W $ K(31 mg, 
0. 21 mmol) £: D M S O (0. 4 ml) \Z^M U 1~ h V V & * V * v- K (0. 029 mL, 28% 
* $ / -/V^K) ^Px. % 18 B#P H W^Lfc 0 -7- h !> 17 Ap< h K(0. 82 mL, 

28%^^y-^») *Mx., m.x-$ h\c 46 mmmnvttm. tr^p^u em^ 

;V = 2/l)T^-f-5^^^«t<9, ^#J3 7 (23 mg, Jfc$ 27%) &#fc„ 
ESI-MSm/z: 394 [M+H] + ; ^-NMR (CDC1 3 ) 6 (ppm): 2.09 (s, 3H), 2.35 (s, 3H), 2.88 
(m, 2H), 4.04 (t, J = 6.9 Hz, 2H), 7.19-7.45 (m, 5H), 7.69-7.82 (m, 2H), 
7.83-7.94 (m, 2H). 
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12 5 (4t&®)3 8) 

2 4 X*'&tbtl1tfc&®! 3 7 (15 mg, 0. 038 mmol) J — MO. 6 mL) 

t K7^~ 7kfP#J (0.006 mL, 0. 1 mool).^;^ 60^ 2. 5 B#H^#L 

3 8 (5.0 mg, i&m 50%)£#fc o 

ESI-MS m/z: 264 [M+H] + ; l H-NMR (CD 3 0D) 8 (ppm) : 2. 30 (s, 3H), 2. 37 (s, 3H), 2. 71 
(t, J = 6. 9 Hz, 2H), 3. 04 (t, J = 6. 9 Hz, 2H), 7.23-7.54 On, 5H). 
6 (it^3 9) 

^J£#J 2 2 -C# tlfcfc&m 3 5 (30 mg, 0. 12 mmol) £ T H F (0. 4 nL)'(C$ffi U 
70%^/WT^ VtK^(0. 197 mL)^PXx 18. 5 P#|^ N 60°CT 8:5 

no^V^7-;V = 9/l).-^|*5Sii-5ifcfcj:!9, 3 9 (2. 4 mg, J& 



* 7%) £#7r 



<-0 



ESI-MS m/z: 292 [M+H] + ; ^-NMR (DMS0-d 6 ) 5 (ppm) : 1. 01 (t, J = 7. 1 Hz, 3H), 2. 21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 
7.1 Hz, 2H), 7.19-7.45 (m, 5H). 

^Jfe#il2 7 (ik&m4 0) 

2 2 1?# btofcttfeVt 3 5 (34 mg, 0.14 mmol) *5<t tf/ ^ >>X;Uft l/T * 
K (26 mg, 0. 27 mmol) ?:DMF (0. 5 mL) \zM% U 7kM4k~f~ h !> ? A (11 mg, 0. 28 
mmol, 60^#)^Px., 90^-? 3. 5 mfflmWVtc 0 H^^tK*5 1 mol/L 

^rf-^/ftH.^^ = l/2).^Wf«-f«Ci:K:j;9 % #;£&4 0(15 mg, 
3i%)£#fc 0 

ESI-MS m/z: 340 [M-H]"; l H-NMR (CDC1 3 ) 6 (ppm) : 2.31 (s, 3H), 2.40 (s, 3H),-2.74 
(t, J = 6. 3 Hz, 2H), 2.96 (s, 3H), 3.46 (dt, J = 6. 3, 6. 3 Hz, 2H), 4.83 (brt, 
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J = 6.0 Hz, 1H), 7.25-7.46 (ra, 5H). 
mMM2 8 (fc£>#4 1) 

mmm 22 xmhhtzik&m 3 5 (823 mg, 3. 34 *moi) & fc q y v^qo mo&ku 
dmf (5 mQcDM&mmmmu mwr. ovxMienQimmvtzm^i/jf^ 

]) ?A(1.06 g, 6.71 mmol)£ 10 £frtfXlNZ-tc 0 RJtm^V ^^(50 raL) 

o°cx& biz 20 ftmmwvtz:^ mmmki- h y t^mm^^x? 20% 
mk^mmnz., ?uv*/i>&xmmLtc 0 mmm^^^x^vtc^ m 
frfSM-r h v v&x&mu m£Txmmi>tco m^x\ a*££v^ n n^^( 20 

>-(6.0 mL, 12 mmol, 2. 0 mol/L <D n -^^-^^^) ZMx., m&X40ftmmW 

n*M/^^/>-/i/ = 50/1), &V^ N n-r b^^y^f — (n-— 

^^/g^a^/V = 1/1) XmU-f 5 - «b \Z. <fc 9 , Ib^tl 4 1 (75 mg, Jfc^ 8%) 

ESI-MSm/z: 279 [M+H] + ; l H~NMR (CDC1 3 ) 8 (ppm) : 2.39 (s, 3H), 2.43 (s, 3H), 3.92 
(s, 3H), 7.27-7. 50 (m, 5H). . 
$mm2 9 Uk&®4 2) . 

2 8 X^htltcit^ 4 1 (63 mg, 0. 23 mmol) £p< & / — /V(2 mD&itf 
jjc(l fflD^^Kc^t, 7kSHfcy^.M54 mg, 2.3 mmol)^Px N 

2mmnwvtc 0 ^^^imoi/L^^px. x ^^^x^tti bfc Q wmi^ 

%*My7u tvvoi^x^T* b y f- a. > a >t z> - £ m £ t> * . te^$> 4 2 (23 

mg, l&^38%)£#fc 0 

ESI-MS m/z: 263 [M-H]~; 'H-NMR (CDC1 3 ) 8 (ppm): 2.40 (s, 3H), 2.45 (s, 3H), 6.92 
(br, 1H), 7.26-7.51 (m, 5H). 

mmm3 o ab&y>}4 3) 

MMM 2 9 tr#btLfc^^ 4 2 (6. 0 mg, 0. 023 mmol) £DMF (0. 5 mL) \Zfef% 
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UOttEDC-HC 1 (5.2mg, 0. 028 mmol) & <£ tFH O B t -H 2 0(4.2mg, 0.027 
mmol) SrflPx., 0°C-e 20 £f^#Lfc 0 50% ^/VT ^ ^tKW(0. 004 mL) 

H7^77H^n 9 J —fr = 20/1) £ £ (C J; V N 

{b^4 3(3.0mg, HZ^ 45%) £r#fc 0 

APCI-MS tn/z : 292 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 2. 31 (s, 3H), 2. 41 (s, 3H), 
3.10 (s, 3H), 3.39 (s, 3H), 7.24t7.48 (m, 5H). 
%Mffl3 1 (<ft^#7 4 4 ) . 

^Jfe09 3 0 fcm^tDjfm^m CT, 4. 2 (33 mg, 0. 13 mmol) x ED C • 

HC 1 (29 mg, 0.15 mmolh HOB t • H z O(23 mg, 0.15 nmol) *5 «fc TJ« 
t e r t --^^vW 5^(0. -020 mL, 0.19 mmol) frt>, fc&%Q 4 4 (19 mg, 48%) 

ESI-MSm/z: 320 [M+H] + ; l H-NMR (CDC1 3 ) 5 (ppm): 1.44 (s, 9H), 2,33 (s, 3H), 2.41 
(s, 3H), 6.43 (brs, 1H), 7.25-7.41 (m, 3H), 7.46 (d, J = 7. 3 Hz, 2H). 

mmms 2 orbg^4 5) 

$mM3 0lClSicO^(C^CT s fc&y>}4 2 (16 mg, 0.061 mmol). E DC 
HC 1 (15 mg, 0.078 mmolh HOB t • H 2 0(12 mg, 0.078 mmol) *5 J: Tf fc° n ]) 
^(0.008 mL, 0.1 mmo!)^ 4k&%}4 5 (11 mg, . JRsjs 59%) §r# ft 0 
APCI-MS m/z: 318 [M+H] + ; >H-NMR (CDC1 3 ) 5 (ppm) : 1.93 (m, 2H), 2. 02 (ra, 2H), 
2.32 (s, 3H)„ 2.41 (s, 3H), 3.62 (t, J = 6. 8 Hz, 2H), 3. 89 (t, J = 6. 8 Hz, 
2H), 7:23-7. 50 (m, 5H). 
£Mm3 3 (|^#/4 6) 
1 

N- t e r t hdr^/k^/V^y -»-(10.0 g, 57.1 mmol) % T H F (100 
riDimM U ifit'CD I (14.3 g, 59.0 mmol)^P^ N 30 ^mMWhtc 0 &J& 
m^N, 0-i?*^j\,\i Kn*$//U7$>1E»£(6.2g, 64.0 mmol) &MZ^ g& 
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(9.55 g, Ifc^77%)&#fc 0 
APCI-MS m/z: 218 [M+H] + . 
X3B2 

tert -'7^/l'^X J rA'(9. 55g, 43. 8 mmol) &THF (300 mL) fcl&filU -12tl 
t-f V/o \£As-*y*i'VJ*9 u y K© 2.0 mol/L THF^(18.4 mL, 36.8 
mmoD^Px. 15 ^ffi#bfc 0 &tc % -lO'CT?^ ^-/W^>>»> P y Ktf> 
2.0 mol/L THF^(21.3 mL, 42. 7 mmol) ^Px, ^S"? 3 B£|HJflfc#L;fe:„ 
ftkflttt (5.6 mDSrJP*., ^JETx ^SrW5febfc„ aStakSrJq*, BfcR^ 

= 6/1 -> 4/l)TltMU (2-t^y-2-7x^xf/V) 
^5 >R tert -^/^^x/V(3.95 g, Jfc^J 39%) &#fc 0 
APCI-MS m/z: 235 [M+H]*. 

^WJ8(^Xm4^Sam(7)^{c:?pDT N ±|SXg2Ti#^^c (2-^y- 
2-7i-/Vxf^) -jfryW^^H ter t -■Zff-/V3i^ t rfV{2. 20g, 9.36 
mmol) t^»i|l 8 ©Ig3 t?#^>'ttfc- (2 -^/^n^^^^/l^) t K7^ 
h y 7/^ng^Rt|[(4.21 g, 14.8 mmol) frh [5- (2-7;Vtn7i^) 
-2-7oi^/u-2, [1, 3, 4]f7^7/-/l'-2-^/Mf 

;W] #/W^^R ter t -^/^^^(l. 63 g, J|X^ 45%) £#fc„ 
APCI-MS m/z: 388 [M+H] + . 
IS4 

^»!l8^xa5{CfE«0^&(c2pCT N ±SBX@3-C#e>ix^:.C5- (2-7 
Hp7i^) -2-7 x^l/-2, Cl, 3, 4] f7^7/- 
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/V-2 — t e r t -^^/^^^T/V(l.Z6g, 3.51 
mmol)^^^^4 6 (0.43 g, 28%) £#fc 0 

APCI-MS m/z 430 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 8- (ppm) : .1. 40 (s, 9H), 2.51 (s, 
3H), 4.14 (dd, J = 6.1, 14.8 Hz, 1H), 4.68 (dd, J = 6. 7, 14. 8 Hz, 1H), 5.42 
(ra, 1H), 7.07-7.45 (m, 8H), 7.79 (ddd, J = 0. 9, 7.2, 7. 4 Hz, 1H). 
HW!]3-4 «k^t)4 7) 

^JStfl 3 3 -C# btltcit&m 4 6 (0. 330 g, 0. 768 mmol) £ 4 mol/L mt?k0- 

(0.28 g, Ifc^ 100%) £#fc 0 . 

APCI-MS m/z: 330 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.53 (s, 3H), 3.83 
(d, J = 14. 3 Hz 1H), 4. 60 (d, J = 14. 3 Hz, 1H), 7. 04-7: 18 (m, 2H), 7. 28-7. 45 
(m, 6H), 7.87 (ddd, J= 1.6, 7.6, 7.6 Hz, 1H), 8.93 (br s, 2H). 
3 5 (fl^48) 
3 4 X*&btlfrik'&%) 4 7 (169 mg, 0. 462 mmol) ^ nn^^y(5mL) 
fcfeM U i£T* b V ^;VT =■ ^ (322 mL, 2. 31 mmol) *5 X 
^*/WlwW0.097mL, 0.924 mmol) ^Px., 30 r&fsWI* Ufc 0 SMi7k(5 m 

(^■^^Xmm^-f-M = 3/2)T'ii#§JU -fb^4 8 (186 mg, 96%) 

fc. . 

APCI-MS m/z: 420 [M-*] + ; ^-NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.50 (s, 3H), 3.98 
(dd, J = 5. 5, 13. 9 Hz, 1H), 4. 58 (dd, J = 7. 6, 13. 9 Hz, 1H), 5. 92 (d, J = 9. 9 
Hz, 1H), 6. 27 (d, J =16. 7 Hz, 1H), 6.53 (dd , J = 9. 9, 16. 7 Hz, 1H), 7.09-7.49 
(m, 8H), 7.83 (dd, J= 1.8, 7.8 Hz, 1H). 
3 6 0fb3-t>4 9) 

3 5T*#kft;Mb-£-^4 8 (120 mg, 0.286 mmol) £ 7 mol/L T^^=-T 
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->vm& (2 mD \mm u mlt?3o£wjh*l*:. ter, 

^ t \££ Y) x ik&M 4 9 (89 mg, Ifc^ 72%) :£r#fc 0 
APCI-MS m/z: 437 [M+H] + . 
HW33 7 (ib^5 0) 

3 5 X^hfltz.it^ 4 8 (78. 3 mg, 0. 187 mmol) &T± h~ h V /W (3 
mL) \zmM U itfit'^^ ^-JVT % ^ ♦ &ifc&(76. 0 mg, 0. 933 mmol) ^JPx, g& 

(^nD^A/^;-;l/ = 6/l)T#lt 4 *bg*fc5 0 (79 mg, JR* 91%) 

APCI-MS m/z: 465 [M+H] + ; l H NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H), 3.17 (m, 2H), 4.14 (d, J = 13. 7 Hz, 1H), 4.65 (d, J 
= 13.7 Hz, 1H), 7.08-7.47 (m, 8H), 7,83 (ddd, J = 1. 8, 7. 6, 7. 6 Hz, 1H). 
mMM3 8 (fb^5 1) 

$mm 3 5 X-nbtltiik&yo 4 8 (IO8 mg, 0. 257 mmol) %T± h~ h V A>($ mL) 
tog#?U Sfit^D7'ntVl'7^>'(0.090 mL, 1.3 mmol) m.UX* 10 

n^A/^^y^ = 9/l)TitMU fc£^5 1(87 mg, Jft^67%) &#fc 0 
APCI-MS m/z: 477 [M+H] + 

mmms 9 (^#^5 2) 

^i&#J 3 8 Til btlfcik-frm 5 1 (87. 4 mg, 0. 183 mmol) Sri, 2 - n n :n 
^(3mL)£@m(0.5mL) U T% hT^ft F(0.030mL, 0.55 

mmol)*D it^ h V T± h * vTklifft* b !i ^ A (0. 194 g, 0. 915 mmol) *Mz., 

9/l)xmm-tZZt\Z.3:y, 1^5 2 (56 mg, «*61%)<H#fc 0 
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APCI-MS m/z: 505 [M4f{] + ; l H-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 0.45 (m, 4H), 1.04 
(t, J = 7. 2 Hz, 3H), 1.71 <m, 1H), 2.50 (s, 3H), 2.63 (m, 2H), 3.10 (m, 2H), 
3.24 (m, 2H), 4.11 (dd, J = 6. 1, 13. 9Hz, 1H), 4.-63 (dd, J = 7. 2, 13. 9 Hz, 1H), 
5. 59 (t, J = 7. 2 Hz, 1H) , 7. 08-7. 47 (m, 8H) , 7. 83 (ddd, J = 1. 8, 7. 6, 7. 6 Hz, 
1H). 

aatflu-o «ta*5 3) 

£MM 3 5 -e#e>tbfcfk^ 4 8 (87. 0 mg, 0. 176 ramol) %T ± h ~ h ]) M2 mL) 
^^^y-/K2mL)0^^(C^?L, M200mg, 1.76 

mmol)*5j;^^^7Km^- h V V &fc&m(2 mL) ^Un^mUX^ R#P^#Lfc 0 

T«£Lfc^ fetaM^hy 2$1±T, M»^*Lfe 0 g§££# 

K i 9 N ik&m 5 3 (45 mg, 45%) £#fc 0 

APCI-MS m/z: 497 [M+H] + ; l H-NMR (270 MHz, CDC1 3 ) 5 (ppm) :. 2. 50 (s, 3H),. 
2.76-2.98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J = 14. 2 Hz, 1H), 4. 69 (d, J 
= 14.2 Hz, 1H), 5.61 (br s, 1H), 7. 08-7.47 (m, 8H), 7.83 (ddd, J =1.8, 7.7, 
7.7 Hz, 1H). 

mrnm 41 (^54) 

£MM 3 4 Ti# btltcik&m 4 7 (149 mg, 0. 409 mmol) &rDMF (5 mL) U 
N- t e r t h^i^/M^/V-^y i/V(208 mg, 1. 19 mmolh EDC • HC 
1 (171 mg, 1.10 mmol)*5j;tmOB t • H 2 0(282 mg, L84 waol)%M?i, g*S 

-e 12 ^mmnvtco KfowtKfris mu^px., mm^^mmhtc 0 w 

m-tZZbtZ.*.?), 5 4 (144 mg, 73%) &#fc 0 

APCI-MS m/z: 487 [M+H] + ; l H~flMR (270 MHz, CDC1 3 ) 5 (ppm) : 1. 39 (s, 9H), 2.53 
(s, 3H), 3.70 (d, J = 5. 8 Hz, 2H), 4.23 (dd, J = 4. 8, 14. 8 Hz, 1H), 4.85 (dd, 
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J = 7.1, 14. 8 Hz, 1H), 4. 97 (m, 1H), 7.07-7.46 (m, 8H), 7.79 (ddd, J =1.6, 
7.7, 7.7 Hz, 1H). 

mmn 2 5) 

MMM 4 1 btbtcfc&m 5 4 (109 mg, 0. 224 mmol) £ 4 mol/L mt7k^- 

mm^^mm&wDimmu aat 3o#imf#Lfc, iter, »nsr«*u 

a^Sr^y/ntr/vx-T^y ^^y-tsrtia!), 5(43 mg, 

APCI-MS m/z: 387 [M+H] + ; ^-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.27 (s, 3H), 3.83 
On, 2H), 4.20 (dd, J = 6. 2, 14.0 Hz, 1H), 4. 78 (dd, J = 5. 6, 14. 0 Hz, 1H), 
4.97 (m, 1H), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1. 6, 7. 7, 7. 7 Hz, 1H), 8.43 
(m, 2H). 

3 (ffc^#J5 6) 

MMM 3 4 1?# btltcik&Hfo 4 7 (153 mg, 0. 418 raraol) ^^nD^^y(4mL) 
£^fl¥U t 0 ]i^^ (0.079 mL, 0.92 ramol)*5«t^p -ci hP 7^-/1.^ 
^-h (101 mg, 0.502 mmol) £;&Px. N 1 l$r^#Lfc 0 ^Jt&^jCTK 

(205 mg, Ifc^l00%)&#fc o 
APCI-MS ra/z: 495 [M+H] + . 
14 4 (ik&mb 7) 

4 3 T*#kftfc4fr8*% 5 6 (96. 0 mg, 0. 194 mmol) ^rv^ no^ ^y(2 mL) 
£?£#PU N, N-^^^i/^T^QO? mg, 0. 971 mmol) £U 

tiP*;VA/^^/^ = B/DXffim-tZ^kfciiV), it^5 7 (12. 2 mg, 
fc¥ 14%) <M§fco 

APCI-MS m/z: 444 [M+H] + ; 'H-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.20 (s, 6H), 2.39 
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(t, J = 5. 8 Hz, 2H), 2.53 (s, 3H), 3.22 (q, J = 5. 8 Hz, 2H), 4. 27 (dd, J = 
5.4, 15.1Hz, 1H), 4.74 (dd, J = 6. 7, 15. 1 Hz, 1H), 5.08 (m, 1H), 7.06-7.45 
(m, 8H), 7.78 (ddd, J =1.8, 7.7, 7. 7 Hz, 1H), 

mmm4 5 (^5 8) 

MMM 4 4 ^|Bic<D^^ipDT N MM® 4 3 btltcit^ 5 6 (100 mg, 
0.202 Bmol)joir^4-T5/ ^^/H: o y (0.0103 mL, 1. 01 mmol) ^fc^ 
5 8 (21. 1 mg, 23%) 

APCI-MS m/z: 464 [M+H] + ; /'H-NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.49 (s, 3H), 
4.07-4.43 (m, 3H), 4.78-4.95 (m, 2H), 5.84 (s, 1H), 7.06-7.45 (m, 10H), 7.78 
(ddd, J= 1.6, 7.4, 7. 4 Hz, 1H), 12.9 (m, 2H). 
mmPH 6 5 9) 

##M6^fS«^^c5pDT, {b^D(2.66 g, 6. 21 mmol)*5j:^2-7/l' 
^P7i^7yi(L74 g, 12.4 mmol)#>Mfra^5 9 (2. 09. g, JRsfS 79%) & 

mc 0 - ... . 

APCI-MS m/z: 444 [M+H] + ; X H-NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.43 (s, 9H), 2.45 

(s, 3H), 2.64 (m, 1H), 3. 29 (m, 2H) , 3.74 (m, 1H), 4.68 (m, 1H), 7.08-7.46 
(m, 8H), 7.81 (ddd, J = 1.6, 7.4, 7.4 Hz, 1H). 
mMM4 7 (fb^6 0) 

mmm 3 4 iz.mm<Djjmz.mcx s -»J4 6 x^ibtitdt^M) 5 9 (2. 09 g , 

4. 71 mmolj frbik&m 6 0 (1. 65 g, Jft^ 92%) r#fc„ 

APCI-MS m/z: 344 [M+H] + ; l H-NMR (270 MHz, DMS0-d 6 ) 5 (ppm): 2.40 (s, 3H), 2.86 
(m, 2H), 3.25 (m, 2H), 7.28-7.45 (m, 7H), 7.59 (m, 1H), 7.87 (ddd, J = 1. 5, 
8.1, 8.1 Hz, 1H). 
H«J4 8 (ft;£#>6 1) . : . 

mmu ncm^.(D^m\z.mcx, $mw4 7xm^tc^m6 oa.37 g , 

3.61 mmoD&cfctf 4- (^f;W7 5/) fL^-^^(1.80 g, 10.8 mmoD^k 
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• 

6 1 (1.07 g, Um65%)%ntc 0 
APCI-MS m/z: 457 [M+H] + ; l H-NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.22 (s, 6H), 
2.20-2.35 On, 5H), 2.72 (m, 1H), 3.28 (m, 2H),- 3.91 (m, 2H), 6.66 (m, 1H), 
7.08-7.47 (m, 8H). 
$mW4 9 Xfc&m6 2) 

• 1 8 X'&btltcfc&<$) 3 4 (120 mg, 0. 337 mmol) 1:1, 

y(4 mD£SHfc(0.67 nUO^^fci&fcU N-^ ^fc^y >^(0. 187 mL, 

1. 68 ramol)*5 XXf h V T± h ^Tklfffc* h V A (0. 428 g, 2. 02 mmol) 

= 9/l)tilL, fc&®6 2(0^^(35 mg)#fc 0 #6;ftfc{bl^6 2^ 

U ^ffiT^-r^ri:}c:«t 19. fc^6 2 (29 mg, Ifc^ 20%) 
APCI-MS m/z: 441 [M+H]*; X H NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.01(m, 1H), 2.28 
(s, 3H), 2.35 (m, 3H), 2.43 (s, 3H), 2.40-2.58 (m, 9H), 3.14 (m, 1H), 7.08-7. 46 
(m, 8H), 7.81 (ddd, J =1.6, 714, 7. 4 Hz, 1H). 

mmm 5 0 ut&m e 3) 
iii • 

2 -7 ^;7th7x7 ^ife4&(2. 93 g, 17. 1 mmol) &7±h = h !) M100 mL) 
togfilU H^-^-t e r t->f^/K5.09 g, 22.9 mmol)*5 £tf4 -So* ^ 
/VT 5 7 t° y ^ V (2. 21 g, 18. 1 mmol) ^x. N MUX 10 B#^^# Ufc 0 

W7A^nv^^77^-(^t>'/^f;V = 9/1 -» i/l)X^m 
U 2- (ter t-7>^^tol-7^/) Tir b ^(865 mg, 21%) 
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±BJMlV&htltc2- (t e r t ~zf h^Kfc/l^—A-T ^ /) Tirh7^ 
/ ^ (851 mg, 3. 62 mmol) 9 / (20 mL) U f^i? 5 #./W<i^ K%$ 

i&(1.03g, 8.04mmol)€r*P^ mUX 15 BtBO&^Lfco S^^tK^Pxl, g^g 

U fe^W&^&'tZ) ZLkfcX D x 2 — ( t e r t — ^ b ^r^/l^^/i^T $ y ) 

Ig3 • . .. . 

±miM2X^h.th6 2- (t e r t h *i/$A''tf—/l<T K /) T-feb^ 
7 y=^-fe $ */l<^/y (2. 91 g, 9. 44 mmol) fc*i;fcgftft(30 mL) ZMx..^ 130<C 
■C 5 70 < CT* 1 B#r^#Lfc 0 Rjfc#Sr#$ftflL y^n fcVl^- 

7^.^ *lH'<D$R£#jfc'C h V is— is a ftZZ. £ «fc 0 , 3 -7tf;v- 
. 5 -7tf/UT?/ -2 - [( t e r t h ^i^/l^fc/KT =• /) - v 

2, 3-^tKP-2-7i^-l, 3, 4-^Tv ? Ty-/K2.()6 g, 56%)£ 
#fe„ • 
APCI-MS m/z: 393 (M+H) + .. 
IS4 

±*BIg3 X&btltc 3 -T'fefvl'- 5 -Tt^/UT $ / - 2 - [( t e r t - 

J) *7-?V\ -2, 3-i?t h*u-2-7^-/l'- 
1,3,4 -f7^7^-/K2. 01 g, 5. 12 mmol) £T1? h~ b y M20 mL) 
U tK7^' l^fP#J(8.0mL, 0.16mol)^n^, MU.X 6 f^m^Lfc £ 

— (lU#: Hi-Flash™ column, ^^s/mk^JV =. 2/3) TitM^fS - £ £<fc 
9. 5-T$/-3-T-fe^-2- [(t e r t-7f^;^7^) 
*fvW]-.2,,3-: V>t )?*-2-y~~?V-l, 3, 4-^Tv ? Ty-/U(1.42g, 
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79%)&#fc 0 

APCI-MS m/z: 351 (M+H) + . 

±mJM4T*mt>tlZ5-TKy-3-T±^;l'-2^ [(t e r t -7* 
^/l/^/U7^y) p^/Kl -2, 3-^kKn-2-7x-/V-l, 3, 4-^ 
T^T/^a 30 g, 12. 3 nunolK 3 U ^A(2. 45 g, 14. 8 mmol)*5 XXf-B 

?fttfB(2.-81g, 14. 8 mmol) £Tir h = h U /K86mL) M?1U 3#fff(3.75g, 14.8 
mmol) %Mz.fc&, 7K^T-eS:«t e r t - 7^>V (4. 40 mL, 37. 0 mmol) ^P^l, 

50° c-c-2B#^jf#bfco s^^^a^T^Lfcm^ zk^px., em^^-? 

3rf->- = 1/6) Tii§H-£- 9 s 3-T«vU-2- [(tert-7*h 
^#;i^~/K7^y) ^/k] -2, Kn- 5-3- K- 2-7-c 

- 1 , 3 , A-f-T-JT (4. 04 g, l&m 71%) £#fc„ 

ESI-MS m/z: 462 [M+H] + ; ^-NMR (CDC1 3 ) 5 (ppm) : 1.45 (s, 9H), 2.40 (s, 3H), 4. 13 
(dd, J = 6. 6, 14.9 Hz, 1H), 4.61 (dd, J = 6. 6, 14. 9 Hz, 1H), 5.26 (m, 1H), 
7.27-7.41 (m, 5H). 
Ig6 

±fBXa5T*#bttfc3-T-fe^/^2- [(t e r t -:7* h^#/Wl?~/KT 
^y) ^^1-2, 3-v^t Rn-5-3— K-2-y^^/V-l, 3, 4-f- 
T^T^—Ml. 93 g, 4. 18 mmol) £ h/t^y (57 mL) (C$$?U h ]) 7*^;V}?=.;V 
^7V(1.83mL, 6.26 mmol):Jo«£t^ K7^ ( hV 7 7 4 is) /^^ 

?A(242 mg, 0. 209 mmol) ^Px, 100° C ^ 3 B#^3f#bfc 0 W&mZ-5%7y\t 

»^ufc^, m*mti-hv >)at«u, mmTxmmLtc 0 mmzi/vxtf 

)V%=7 &>7U^y>fy7 4— m^^/n^^y-ls = 2/3) T^M1~^^ 
it&m 6 3 (1. 33 g, « 88%) £#fc„ 
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ESI-MSm/z: 362 [M+H] + , H-NMR (CDC1 3 ) 8 (ppm) : 1.42 (s, 9H), 2.41 (s, 3H), 4.13 
(dd, J = 6.2, 14.9 Hz, 1H), 4.62 (dd, J = 6.6, 14.9 Hz, 1H), 5.35 (m, 1H), 
5.51 (d, J =17. 4 Hz, 1H), 5.67 (d, J = 10. 7 Hz, OLH), 6.58 (dd, J = 10. 7, 17.4 
Hz, 1H), 7.26-7.39 (m, 5H). 
MMM 5 1 (ik&lfo 6 4 ) 

• 0 X^hfhtc^m 6 3 (1. 10 g, 3. 04 mmol) V >(20 mL) KLffiR 

7K(3.0 mL)^P^fc^, Tk&T-ei&'V-ytfyWt* V V A (I.68 g, 10.6 mmol) 

^ip^ ifit*3 B#r«#ufc 0 Rmm-wmfc*.mi- v v ?a a. 03 g h 1 moi/L 

&g£(20 mL)*5i^^^(20 mL) ZMx... g?rt? 30 ^Jf^b/c^ 
4t&® 6 4 (965 mg, 81%) £#7c: 0 

ESI-MSra/z: 380 [M+H] + ; ^-NMR (DMSO-de) 5 (ppm) : 1.39 (s, 3H), 2.25 (s, 9H), 
4.03 (dd, J = 7. 8, 14.4 Hz, 1H), 4.33 (dd, J = 4. 7, 14. 4 Hz, 1H), 7.30 (m, 
1H), 7.32-7.42 (m, 5H). 

2 (ik&me 5) 

MMM 5 1 T^ktlfcfl^J 6 4 (116 mg, 0. 306 mmol) % HO B t • H 2 O (48. 0 
mg, 0.313mmol)*5j:t5EDC I (66.0mg, 0. 344 mmol) &DMF (1. 2 mL) U 
10 ftffiWfr Lfc^ H»g-e tert -Zf*f->VT 5 >- (0. 163 mL, 1. 55 mmol) 

£#p^ mux- 20 nmmwLtco ^m^m^mmTKmi- v v &jx7mm&£Tt 
fcZMx., mm^*x*$imLtc 0 ^mm**, imoi/L^, ma-k^xm®: 

6 5 (96. 1 mg, &m 72%) £#fc 0 

ESI-MS m/z: 435 [M+H] + ; X H-NMR (CDC1 3 ) 6 (ppm) : 1.43 (s, 18H), 2.38 (s, 3H), 
3.95 (dd, J = 5.5, 14.7 Hz, 1H) , 4.71 (dd, J = 7.6, 14.7 Hz, 1H), 5.31 (m, 
1H), 6.38 (br s, 1H), 7.25-7.39 (m, 5H). 

5 3 Ub&meG) 
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5 2 X*'&t>hK.ik&® 6 5 (96. 1 mg, 0. 221 mmol) £ 4 mol/L &fl>*&- 

fmx-fA&m&o *iL)\mmu mux w #mw.&^fro fcf&m*m&Txm 

(80.4 mg, 9856) trfcfc. 

ESI-MS m/z: 335 [M+H] + ; Hl-NMR (DMS0-d 6 ) 8 (ppm) : 1.34 (s, 9H), 2.41 (s, 3H), 
4.16 (d, J = 13. 8 Hz, 1H), 4.25 (d, j = 13. 8 Hz, 1H), 7. 31-7.46 (m, 5H), 7. 81 
(br s, 1H), 8.49 (br s, 3H). . 

mmm5 4 (^&7) 

5 3 1?# bfatcfc-fryo 6 6 (78. 3 mg, 0. 211 mmol) (D *?9 u 
(2.0 mL)&C, MJ ^)VT%\y (0.147 mL, 1.05 mmol):££tf:^ft; 2 n nxf 
/P-;*/l^~M0. 033 mL, 0. 32 mmol) MUX 30 'ftffifflfr Ufc G Rf^m^ 

&tinz-, mm^^x^mhtco ^mmzimoi/um. fm^Axm^m^v 

^77^ 0**/-/w/gtefe^?vi' = l/io) T*l»-r^ci:{cj:i9 x fb^#? 

6 7 (59. 3 mg, 66%) £#/e: 0 

APCI-MS m/z: 425 [M+H] + ; X H— NMR (CDC1 3 ) 5 (ppm) : 1.44 (s, 9H), 2.38 (s, 3H), 
3.82 (dd, J = 5.3, 13.8 Hz, 1H), 4.58 (dd, J = 8. 5, 13.8 Hz, 1H), 5.24 (m, 
1H), 5.96 (d, J = 9.9 Hz, 1H), 6.29 (d, J = 16. 5 Hz, 1H), 6.40 (br s, 1H), 
6. 55 (dd, J = 9. 9, 16. 5 Hz, 1H) , 7. 25-7. 40 (m, 5H) . 

mmms 5- ut&®6 8) 

MMM 5 4 ~e# ibtltcit&ty) 6 7 (58. 3 mg, 0. 137 mmol) £Ti? b ~ hV Ml. 2 
mL) fcjgfi? U x-J-JVT ^ is (0. 134 mL, 0. 961 mmol) *5 £ tfvM "f'/VT 5 ^ 
^(56.0 mg, 0.687 mmol) ^X., MUX 1 B#f^Jt# bfc 0 SiS^^Tk^P^ 

fi^^K^ b^ B B ^b U 6 8 (42. 5 mg, Ifc^ 66%) £#fc„ 

ESI-MS m/z: 470 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm): 1.43 (s, 9H), 2.27 (s, 6H), 2.38 
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(s, 3H), 2. 77-2.84 (m, 2H), 3.14-3.20 (m, 2H), 3.93 (d, J = 13. 8 Hz, 1H), 4.69 
(d, J =13.8 Hz, 1H), 6.13 (m, 1H) , 6. 39 (br s, 1H) , 7.27-7.42 (m, 5H). 

mmm5 e (i^ 6 9) 

5 1 X*'&bfotz-i\&Sfo 6 4 (100 mg, 0. 264 mmol) SrN, N- v 5 ^ ^Ti? 
h T §, K (1. 0 mL) \zMf$ TKftT.^iSftf 1 ^-^ (0- 039 mL, 0. 54 mmol) ^ 
30 frmW$\^tz&. V^D f/l'T 5:^(0. 370 mL; 2. 64 mmol) ^ 

iSt* 20 B#r^^Lfc 0 K^CTk^n*., ^^/VT#ttibfc 0 ^Jf&l 
mol/L tK, ^fn^TKTil^gfc^Lfc:^, m7kmWti~ h V V J*Xf&mU U 

= 1/1) tlltS r t HZ <fc «9 % fc^fc 6 9 (122 mg, JR* 100%) £#fc 0 
ESI-MS m/z: 463 [M+H] + ; l H-NMR (CDC1 3 ) 5 (ppm) : 1.16-1.32 (m, 6H), 1.35-1.56 
(m, 6H), 1.42 (s, 9H), 2. 35 (s, 3H), 3.55 (m, 1H), 3. 97 (dd, J = 5- 4, 14.8 
Hz, 1H), 4.54 (m, 1H) , 4.72 (dd, J =7. 7, 14. 8 Hz, 1H) , 5.43 (m, 1H) , 7.25-7.42 
(m, . 5H). 

mMM5 7 O) 

#16 9 (122 mg, 0.264 mmol)£r 4 mol/L mtfrM-B^^Mmtt. 0 mL)T^ 
IU ft.^X\ hV^^T^XO. 184 mL, .1. 32 mmol) CD#ftTx M.it2-?u 
n:^/W*/l^n/K0.055 mL, 0. 53 mmol) £ t J: 0 , 7 O 

(75.1 mg, It5^62%)&#fc 0 

ESI-MS m/z: 453 [M+H] + ; J H-NMR (CDC1 3 ) 8 (ppm): 1.22-1.35 (m,. 6H), 1.40-1.52 
(m, 6H), 2.37 (s, 3H), 3.58 (m, 1H), 3.84 (dd, J = 5. 3, 14. 2 Hz, 1H), 4.57 
(dd, J = 8. 3, 14.2 Hz, 1H), 4.69 (m, 1H), 5.19 (dd, J = 5. 3, 8. 3 Hz, 1H), 5.97 
(d, J = 9. 7 Hz, 1H), 6. 29 (d, J = 16. 5 Hz, 1H), 6. 56 (dd, J = 9. 7, 16. 5 Hz, 
1H), 7.26-7.42 (m, 5H). 
5 8 «k&%)7 1) 

5 5\mm(Djjmz.mKx, mmm5 7x^fitz.^m7 o (72.0 mg, 
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0. 159 mmol) £ h V a^/KT $ V(0. 155 mL, 1. 11 mmol) ^TUT S >- 

&&tfi( (65. 0 rag, 0. 797 mmol) fc®t5§*fcH, #kftfc£/M)£g1^^M3. 0 
mL) fcl&fl? U 4 mol/L ^b**-fflSI^7l4Stt(0. 30 mL) ZMxl, WLWLX" 30 # 

^ 7 1 (66. 0 mg, JR* 72%) 

ESI-MSm/z: 498 [M+H] + ; l H-NMR (DMSO-de) 8 (ppm) : 1.21 (d, J = 6. 6 Hz, 6H), 1.34 
(d, J = 6. 6 Hz, 6H), 2.22 (s, 3H), 2.80 (s, 6H), 3.35-3. 50 (m, 3H), 3.58-3.70 
(m, 3H), 3.92 (dd, J =7. 6, 14. 2 Hz, 1H), 4.41 (dd, J = 5. 6, 14.2 Hz, 1H), 
4.64 On, 1H), 7.27-7. 47 (ra, 5H), 8.09 (br s, 1H), 10.18 (br s, 1H). 
$mM5 9 Offc-8^7 2) 

HJftfll 5 1 VftbtliZib&to 6 4 (100 mg, 0. 264 mmol) &DMF (1. 0 mL) \Z&M 
U !>{b^ ^ (0.040 mL, 0. 64 mmol) & «fc Tf$<Wi% V ^A(40.0mg, 0. 289 

mmoDSriPx, 2 ^F«Lt &U&m£.7k%tiH7L. itxf/i/-eiUJlfc 0 

mm** ? J -/K3. 0 mL) fcl$§#¥U i&&^(0. 30 nL)'.«rJH-*.< 50° CT* 1 l$|10ft 

h y ra^/ur 5 >- (0. 368 mL, 2. 64 mmol) <£>#£T, Jfjtffc cel^/v;*/^ 
~M0. 110 mL, 1. 05 mmol) fcKJS&$H:5 n t K £ (9 s ik&V97 2 (46. 6 mg, jM* 
46%)£#fc 0 

ESI-MSm/z: 384 [M+H] + ; X H-NMR (CDC1 3 ) 5 (ppm): 2.42 (s, 3H), 3.89 (dd, J = 6.0, 
14.1Hz, 1H), 4.57 (dd, J = 7. 8, 14.1Hz, 1H), 5.37 (dd, J = 6. 0, 7. 8 Hz, 1H), 
5.95 (d, J = 9.8 Hz, 1H) , 6.27 (d, J = 16. 5 Hz, 1H), 6.55 (dd, J = 9.8, 16.5 
Hz, 1H), 7.25-7.42 (m, 5H). 
mmme O (it^7 3) 

mmm 5 5 \cmm<D^mz.m ex, mmm 5 9 x^htitc^m 7 2 (46. 0 mg , 

0. 120 mmol) & h y xf/l/J 5: V(0. 117 mL, 0. 839 mmol) £>#£T V fvl'T 5 
^$1^(48. 9 mg, 0. 600 mmol) bKlfcZ^tZ - t K £ 9 , 7 3 (29 mg, Jfc 
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¥56%)£#fc 0 ^ ^ 

APCI-MS m/z: 442 [M+H] + ; 'H-NMR (CD 3 0D) 8 (ppm) : 2. 22 (s, 3H), 2.80 (s, 6H), 

3.35-3.50 (m, 2H), 3.58-3.70 (m, 2H), 3.92 (dd, J = 7. 6, 14. 2 Hz, 1H), 4.41 

(dd, J = 5. 6, 14.2 Hz, . 1H) , 4.64 (m, 1H), 7. 27-7. 47 (m, 5H), 8.09 (br s, 1H), 

10.18 (br s, 1H). 

MMM6 1 (it^7 4) 

Igl 

2 -T 5: / T± hy =■ / >46»!fi(2. 93 g, 17. 1 mmol) SrT-fe h = h y./WlOO.mL) 
Mtt, wO^{CZl^-^-.t e r ,t-y^/K5.09 g, 22.9 mmol) *5 «t 
4 - 5: J tT y >^ (2. 21 g, 18. 1 mmol) SrIKfcllPx.; mUX* 10 RSftJft 

iSIri/ P * ^ 7A^Dvh^77>f - (^=3f t y/Sixf ;v = 9/1 -» 
4/l)X*mm-fZ>Z.bfc£<9, 2-- (N- t e r t-7*h#i/*/^;I/7$/) 
Tir }> 7 a / y (865 mg, 21%) £#fc 0 
Ig2 

±fSXa 1 Tifkftfc 2 — (N— tert —"f b ^>#/Wl?~/Kr 5 / ) Tir }> 
^(851 mg, 3. 62 mmol) &r^*y -/U-(20 mL) £M$?bfc„ #btbfc^^^ 
^--fe 5 TJ/W^v? KigSfeSd. 03 g, 8. 04 mmol) tto^&M.'V 15 R#|f bfc 0 R 

•7- h y.cvcfcjftu bfc« Wfcttfcaitsr^^ n #V(50mU 

K?S$?U t°y 3^(1. 75 mL, 21. 7 mmol) *5 £ X$mt h ]) ^^/UT±^/U(2. 23 mL, 
18. 1 mmol) fciPx, m.U.X* 16 R#F H m# bfc, ^^^^^^^7" h V V AtK 

fn^&TkT^U h y 7^T«L, &£g£i$J£W£bfc 0 ajtSrv- 

y jjfffrjjy&f n-r h^77^- (^= 3 rf->'/'^rc^/u = 9/1 -» 4/1) X 
flMi-5^i^J;«9 N 2- [(ter t-7*h^/PfoP7$y) - 
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• • 

2, 3-^kKn-3- (2, 2 ~ v?* ^/Vfu tt—JV) -5- [(2, 
}^-)\,-fv\?*=-)V) T^/] -2-7^^/1^-1, 3, 4-^X^X^-^(910 
mg, 53%)£#fc 0 
APCI-MS m/z 477 [M+H] + . 
X^3 

• ±miM2X*'4btlZ>2- [(tert-yf^/toT;/) ^/V] 
-2, 3-^tKn-3- (2, -5- [(2, 2- 

^ f ;v/n t'^^T ^ / ]- 2 - 7i-^- 1 , 3 , 4-^X^X^-/^(3.72 
g, 9. 48 mmol) £ t e r t -~7 Z J -/U(150 mL) ^^-g^^ h V V AtK^(pH 

= 3; 50 mi)(DU&mmz.mmvfco nbfhtmm^mim^m^-hv ^j^(3.6 

g, 94.8 mraoD^r^T^nx, 50°CC 1 H#K*^bfc 0 R/&$i^@^(5.4 mL) 

t>T*!)^7y- f3-£{-<fc!9, 5-X^/-2- [(ter t-^f^^ 
7}?-/^T^y) ^^-/U] -2, 3-^tKo-3- (2, 
/W) - 2 - 7 3i 1 , 3, 4 -^X *J7 (3. lOg, 99%) £#7c 0 

APCI-MS m/z: 393 [M+H] + . 

X^4 ' • . 

H»|J 5 O^xm 1 tC|B^W^c!SCT, ±iBIg.3 5 -X ^ / - 

2- [(ter t-^i^^/^l'T^) -2, 3— Kn-3 
- (2, 2-^f/V7 t D fc°^/V) -2-7^^- 1, 3, 4-^Xv ? X % /- 
Ml.00 g, 2. 55 mmol), 3 <7>ffc;# y *7-M580 mg, 3.04 mmol), 3 !7{fc$?(510 mg, 
3. 07 mmol) , 3 (780 mg, 3. 07 mmol) *5<fctM58g| t e r t '-^vWO. 980 mL, 
8. 24 mmol) i 0 , 2- [( t e r t -Zf Y )\>i$~)\»7 X / ) -2, 

3- v=fcKn-3- (2, 2-v ? ^5 : -/V7 p d t°^/w) -5-3-K-2-7i = 
/W-l, 3, 4-^X^X^/-/K986 mg, l&^77%m#fc 0 

X3S5 
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±|BXa4-e#f>^^- [(t e r t-^h^/^^Tt;) * =f-)V\ 
-2, 3-i/kKo-3- (2, 2-^7^/K7°n \?Jr~JV) -5-3— K~ 2 - 
:7^~/l>—l, 3, 4-^Ti^T^— M500 mg, 0. 993 mmol) T H F (10 mL) K 
hi^ h^S'tf-Zl'^ ^ (0.420 mL, 1.99 mmol), fc** (i^V^JJ 7^ 
T-fe h 7 v?^ A (86 mg, 0.15 mmol)*5 itfx h 7^W^!>A7n U 
K(l.0mol/L THFit, 2. 00 mL, 2. 00 mmol) SrAnx., 50° C KX 6 H#P B 1jf# b 

i/!).*W7A^PY^77>f>- (g^^^/n-— = 1/9) T?» 
3Ri" 5 £ £ 5 v ft&m 7 4 (343 mg, J&?£ 85%) £#fc 0 

ESI-MSm/z: 404 [M+H] + ; X H-NMR (CDC1 3 ) 6 (ppm) : 1.36 (s, 9H), 1. 41 (s, 9H), 4. 12 
(dd, J = 5. 9, 14.8 Hz, 1H), 4. 64 (dd, J = 6. 6, 14. 8 Hz, 1H), 5.23 (m, 1H), 
5. 49 (d, J = 17. 4 Hz, 1H), 5. 66 (d, J = 10. 7 Hz, 1H), 6. 62 (dd, J = 10. 7, 17. 4 
Hz, 1H), 7.22-7.38 (m, 5H). 

mmm6 2 {\Y&mi 5) 

HJ6086 l^»fe*U5flS**7 4 (314 mg, 0. 778 mmol) Sr/B*\ MMM 5 1 ~ 

®^(C$CT»5 £ t Kl J: 19 7 5 (HX^ 32% (5 1^)) £#fc 0 

APCI-MSm/z: 512 [M+H] + ; J H-NMR (DMS0-d 6 ) 5 (ppm): 1.25 (s, 9H), 1.36 (s, 9H), 
2.79 (s, 6H), 3. 35-3. 53' (m, 2H), 3.59-3.69 (m, 2H) , 4.05 (dd, J = 5. 6, 14.0 
Hz, 1H), 4.44 (dd, J = 8. 2, 14. 0 Hz, 1H), 7.04 (br s, 1H), 7.26-7.41 (m, 5H), 
7.86 (dd, J = 5.6, 8.2 Hz, 1H), 10.38 (br s, 1H). 
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R 2 

R 3 J N ~ N \ 

c?"v 



#-^- 


R2 


R3 


1 A 


-COCH 3 


-CH 3 


2 B 


-COCH3 


-CH2NHSO2CH3 


3 C 


-COC(CH 3 ) 3 


-CH2NHSO2CH3 


4 D 


-COCH3 


-CH2CH 2 NHC0 2 C(CH3) 3 


5 E 


-COCH3 


-CH2CH2CO2CH3 



^ir ^ %;W<V K(12. 0 g, 132 mmol) ? /-M200 mL) \Z.WM U 7ir h 
y * / ^ (15. 4 mL, 132 mmol) *5 <t tfflg&Ig (1. 2 mL) JP fc x jfiiT 5. 7 R$ffl&& 
bfco" #^TitJET2«£^feU -^f-^-^^/^— r/Kl/l)^^ 

V = * # /W* 5/ y (25. 4 g, J&J£ 96%) £#fc 0 

X H-NMR (DMSO-dg) fi (ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 7.91-7.94 (m, 3H), 
8.27 (br s, 1H), 10.21 (br s, 1H). 

ii2 • 

±iBimi-C#b*tfcTi? h7x; V=?-it±%*;V;^/ls{%.U g, 43.7 
mmol) SrTir h V(170 mL) fcjgjg U fc° V i?y(7. 1 mL, 87 mmol) & *t«fefcftSK8. 3 
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*4* 
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mL, 87 mmol) ZMx.^ 25 B^*S#bfc 0 2^1/L h ]) !7 

wtr v v !>at« ufc 0 u&Tmmzgi: u *• > p * 7 a ^ n h 

^77^-(^^fy/B»xfA. = 1/1 -v i/2)TitiH-3::£{-£D l- 

(5-7^y-2-^f;l'-2-7i^-2 ) 3-7tKo. [1, 3, 4] 
v>X 3 — T fr) * 7 ^ (7. 67 g, JfcSfS 75%) £#fd 0 

'H-NMR (DMS0-d 6 ) 5 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 2H), 7. ,21-7. 41 
(m, 5H). 

i§3 - 

*^b«B(17.-l g, 76.5 mmol)£Ti? h~ MJM225 mL) U 0°C7?M^ 

t e r t -^Ml^ 1 mL, 102 nroDSrJp&fc. lO^^bfc^, ±|EX|£2 
f#f)tl5 1- (5-7^/-2-^f/V-2-7x^-2, 3-7tKo 
[ 1 , 3 , 4 ] S>T 3 — f ;V) J> (15. 0 g, 63. 8 mmol) £M x. N 

o 0 c-^7?4.8^m#Lfco s^i-TK^nx, iixwiWL, ^MJi 

a^^r^U *^7A707 h^77^- = 8/1 -* 

6/l)Ti#iH-Sn i^J; 9, te£&A(l'5.4- g, ife* 8150 &#fc„ 

FAB-MS m/z: 299 [M+H]*; 'H-NMR (CDC1 3 ) 6 (ppm) : 2.29 (s, 3H), 2.44 (s, 3H), 7.32 

(m, 3H), 7.46 (m, 2H). 

##0ij2 (fc&mB) 

xmi 

h 7 re 7 ^ (14. 1 g, 66. 0 mmol) *3 <fc Xfftt 5 #/W* K (6. 00 g, 66. 0 mmol) 

fr%2- (*3-;\'7s;Vft-;VT ^ J) T± h 7 ^ / 5: 7J/W^/V(14. 5 g, 
W 77%)£#fc Q 

xm2 

#%#!jl(DXg2fc|S^<D7j^^CT % _hfBXg 1 X&bfrK. 2 - 
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/V/fr-/KT5/) T± Y7^) l/=^±*$;W<>fXl.OO g, 3. 49 mmol) frt> 
N- (4-7tf;V-2-7^;-5-7x-/l'-4 ) [1, 3, 4] 

f-T i?T 5 — ( ^ ? ^X;l>fr X K (302 mg, Um 26%) 

APCI-MS m/z: 329 [M+H] + ; ^-NMR (CDC1 3 ) 8 (ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 
4.04 (d,' J = 14.0 Hz, 1H), 4.55 (d, J =14.0 Hz, 1H), 7.30-7.41 (m, 5H). 
I© 3 

7-;V- 2-T^ / - 5-7^^/1^-4, [1, 3, 4] ^TVTZ- 

^ $ l^^;V^T 5 K(240 mg, 0. 732 mmol) {fc-cH^ B 

(176 mg, urn 6i%) %mc 0 

FAB-MS m/z: 392 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) : 2. 38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd, J = 6. 3, 14. 2 Hz, 1H), 4. 65 (dd, J = 7. 4, 14. 3 Hz, 1H), 5. 15 (t, J = 6. 9 
Hz, 1H), 7.26-7.44 (m, 5H). 

$ # >/ V (300 mg, 1. 05 mmol) SrTHF (18 mL) U WfcT^UX 

4-^W5; fc?y 52x(641 mg, 5.25 mmol)*5 £t^bt:V<t3>f ju(fi : 13 mL, 
1.1 mmol) ^ST Lt &>fbtV^^7l<#Ti&7^ 1 B#r^*3 it* 2 R#P^fc-?r 
ft^tu&fc tV* n ^ (0. 065 mL, 0. 53 mmol) trflj] x., 1. 6 B#H3^# Lfc 0 

&fcmK7k*k?L, mm^^x^mu ^mm^^u^xm^Ltc^ m& 

4^- (?uuft/UJ±/*? = 2Q/l)xmmi-5^tfc£<9N- [5-T$ 

7-3- (2, 2-v?^f/k/Pt'^;V) -2-7oi^;U-2, 
[1, 3, 4]^T^T^-;l—2--^/M^/H ^ ^y^/l/*y7.> K(88mg, 
^22%)£#fc„ 
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APCI-MS m/z : 371 [M+H^ 'H-NMR (CDC1 3 ) 8 (ppm) : 1.34 (s^9H), 2.96 (s, 3H), 
4.06 (dd, J = 6. 2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4. 58 (dd, J = 7. 0, 13. 7. Hz, 
1H), 5.20 (t, J = 6.4 Hz, 1H), 7.27-7.55 (m, 5H). 
JM2 

##^Ji©X@3fc|B^(7>^^3pU.T. ±|BX^lT?#t>tL5N- [5-75 
y-3-(2, 2 -vM^/K/n \?$r=-;v) -2-7x^-2, 

[ 1 , 3 , 4 ] v>T V*—;V- 2 — i jV^J-jV] * ? yxjU* 1/7 % K (180 mg, 
0. 486 mmol) C (164 mg, 78%) £r#fc 0 

APCI-MS m/z: 434 [M+H] + ; l H-NMR (CDC1 3 + CD 3 0D) 8 (ppm): 1.32 (s, 9H), 3.03 (s, 
3H), 4.08 (d, J = 14. 0 Hz, 1H), 4.63 (d, J = 14. 0 Hz, 1H), 7.32-7.42 (m, 5H). 

III 

N-t e r t h^e/#/MwV-/9 -77^ V(10.0 g, 52.9 mmol) SrTH 
F(150mL){C^Ls :7^~/W}?7 ^S6(7. 73 g, 63.4ramolk HtK fcV< V l/^k (16. 1 
mL, 79. 3 mmol) , Wf^^7 i/ty-k (593 mg, 2. 64 mmol) N h V 7 ^ =-7^7.7 4 V 
(1.39 g, 5.29 mmol) *$<fc ^(2.28 mD&JPx., T^^y^ll^Tx 60^ 22.5 

B#r^#ufc 0 s^^ir^-r h£iiLT5iiu 5^ciafq^7k^hy 17 a 

#77 4 — (^^l//W$fc=^ s f-K' =6/1 -> 2/l)T:1t0U (3-^=¥y-3- 
7^)Vfxx\f}V) tsiV/^Xvm. ter t-7*f/^f;K7.85g, JW6O90 

APCI-MS m/z: 250 [M+H]\ 
X^2 

XlBXa 1 T# k ttfc '(3-t^y-3-7x ^^T 5 n fcVl") # /W< % >m 
t e r t -^/^^^^(LSO g, 31. 3 mmol)£^ 9. J — /I' (240 mL) £:7k(60 mL) 

om^mm\cmmu t*± % %;w<*j k • iti^a 98 g , 62. e mmoi) fcjq*.. 
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mm.x* mmmwvtzo ^jtm^^M^ mm^^xmmu ^mmz^-k 

fy-^nn^A (10/1)^(200 mD^APx., m&±J$®l$: V * 7 V - bfc 0 
6&@f££:5]&U --^f-v-e^^, ^i±T^1-6^^^j;i9, (3-^V 
— 3 -7i= /l^7°n fcVk) t e r t -^^/^^x^=^^-fe: 5: # 

/W^/:/(9. 23 g, Ifc^ 91%) £#fc 0 
APCI-MS m/z: 323 [M+H] + . 
Ig3 

t e r t --f^-;Vaz.^y-;v=^^r^^^} g, 12.6 mmol) SrTi? h >- 

(100 mDlJL^fU t° y 5? ^(5. 4 mL, 63. 1 mmol) £3£7kS£@£(6. 0 mL, 63. 1 mmol)- 

^M^Mu^6mmmw\^tc 0 m^R!tmmmmm^mi'hv v^mm (50 

* y (20 mL) 3oJ;tFfc K7 ^-Tkfrl^ (20 mL) •Sr^lPx. N ^iST* 2 B#f B 1^ Lfc„ 

sis^^tk^p^s i^^/vt^hbu ^mm*miimfrxm.fr\,tc'&, 

(10/1)^(100 mL)^R^ v mfc±f$W*VX7V~'Ltz: 0 e&@ft£5IfcU 
^^VT^Lfc^ MJ±T&&irZ>Z.£\z3: y), [2 — (3-Tir^- 5- 

[1, 3, 4] f7v?7/-/V-2-f 
/!✓) ^)V\ jj/W< ^yi tert -7^/l^*xM4. 38 g, 91%) &r#fc 0 
APCI-MS m/z: 365 [M+fl] + . 

m%mi<?iM3\mm(D%mzmtx, tmumx^htitz. [2- o-r 

-fe^-5-T$/-2-7^^^-2, 3-5?tKc [1, 3, 4] f 7^7/ 
— )V- 2 ->f /U) ^^/l/] #/W<$ VW. text ~-f^;V^7,7^;y(2. 80 g, 7. 67 
mmol) Mfc^D (2. 66 g, Ifc^ 81%) &#fc 0 
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APCI-MS m/z: 429 [M+^ 

Ml 

4 Oli 2 ^fE«c^^fefcp DT, 3 -- <^yV /V7°d fcT^ife;* 
*7vK5. 70 g, 29. 7 mmol) :Jo£0^;*-fe * K • &^1&(5. 70 g, 44. 5 mmol) 
frt> 3 -^V^/V/O t°^-^^^oi^7 x /l'=^^-fe^^/W<^V(5.79 g, 

i&m 73%) ^#fc 0 

APCI-MS m/z: 266 [M+H] + . 
Ig2 

#%#J 1 Oli 2 tCfBmo^{c!p CT, ±|BXg 1 1?# bftfc 3 — <^i/-f^ 
f^-^^^^^^^^^ir^^/W^y^CB.OO g, 18.8 mmol) ^^3- 
(3-T±3-/U- 5-7^-2-7x^-2, [1, 3, 4] ^- 

7^jy-/V- 2 — f AO 7°n tf^VlM ^/^^-^/P(4. 52 g, 78%) £#fc 0 
APCI-MS m/z: 307 [M+H] + . 
1^3 

##^!jlOX^3^|B«t^&^CT, ±|SXm2T*#^^fc3- (3-7-fe 
f/V-5-7^-2-7x^-2, [1, 3, 4] f7^7/- 

/W- 2-^/W) 7°nfc°;^:>^^/Wn;*7vW4.52 g, 14. 7 waol)frtbik&$)E 
(4.39 g, l»80%)£#fc: o - 
APCI-MS m/z: 372 [M+H]\ 
###J6 (lb£#>2 2) 

{b£#>A(2.50 g, 8.36 mmoD^r b/^^(30 mL) U 2-7;^d7i^ 

/W1?7^(2.34 g, 16.7 mmol), xh73r* (h!)7x^77^y) 
17 A (773 mg, 0. 669 mmol) do<tlF.4 mol/L 7 y {bi? ^ 7 AtR^ (4. 18 mL) 
^*#ffl^T N lOO^TM.S^^^bfCo S^l-Tk^O^, l1*C7VKt'tttfc} 
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As = 7/1 -> 6/1, Jfcl^T?^ vvft/VA/t ;V = 500/1 -> 300/1) Tit 

8H" 5 £ £ £ J: 9 % \\&m 2 2 (2. 42 g, JR* 92%) &#fc„ 

APCI-MS m/z: 315 [M+H] + ; 'H-NMR (CDC1 3 ) 8 (ppm) s 2.43 (s, 3H), 2.47 (s, 3H), 
7.09-7.45 (m, 6H), 7.49 (m, 2H), 7.84 (ddd, J = 1.8, 7.5, 7.7 Hz, 1H). 
#%#J7 (ft^fc2 3) 

■ #%#j6{Cf2^Q;£j£}d2pCT N fb^MfeA<70 ng, 0.23 mmol) N *5«tTJ?7^^^ 

jK7>-^(57 mg, 0.47 mol)frt>{ti&S2 3 (11 mg, lR$ 15%) £#fc 0 

FAB-MS m/z: 297 [M+H] + ; X H-NMR (CDC1 3 ) 8 (ppm) : 2.44 (s, 3H), 2.48 (s, 3H), 

7.26- 7.52 (m, 8H), 7.60 (m, 2H). • 
#%098 tfb£*J2 4) 

###U 6 kHE^^tfe^P DT, A (2. 00 g, 6. 68 mmol) % j& £ Xf 3 - 7 

^ft(1.87 g, 13.4 mmol)^^{b^2 4(1.76 g, IR^ 84%) 

APCI-MS m/z: 313 [M-H]", X H-NMR (CDC1 3 ) 8 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H), 
7.14 (m, 1H), 7.28-7.51 (m, 8H). 
###|9 ({b£#>2 5) 

6 fc!B^<D;frfeK:*P CT, {b^A (2. 00 g, 6. 68 mmol) % *5it^ 3 - ? 
PO7i=;^7^i(2.09 g, 13.4 mmol)^^{b^2 5 (1.92 g, lRs£ 87%) & 

APCI-MS m/z: 329 [M-H]"; 'H-NMR (CDC1 3 ) 8 (ppm) ': 2.43 (s, 3H), 2.48 (s, 3H), 
7.28-7.50 (m, 8H), 7. 69 (dd, J = 1. 5, 1. 6 Hz, 1H). 
###110 (it&®2 6) . 

###J 6 JCfE^CD^^^ CT , ffr^fc A (20 mg, 0. 067 mmol) s 3o <fc 3 - ^ 
p 7 ^(26. 8 mg, 0.134 mmol)^^{b^2 6 (4. 9 mg, iR^ 20%) 

APCI-MS m/z: 373 [M-H]-; HHMR (CDC1 3 ) 8 (ppm): 2.43 (s, 3H),.2.48 (s, 3H), 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1. 6, 1.6 Hz, 1H). 
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mmn i Mb'a*2^ • ,• 

##00 6 KllB<&tf>;£$fcU:!g CT, A (2. 00 g, 6. 68 mmol) , *5 3 

^/V7a=-/^7>ife(L82 g, 13.4 mnol)a»e>fb£4&2 7 (1.7.3 g, .84%) £ 

APCI-MS m/z: 311 [M+H] + ; J H-NMR (CDC1 3 ) 6 (ppra) : 2.39 (s, 3H), 2.44 (s, 3H), 
2.47 (s, 3H), 7.24-7.38 (m, 6H), 7. 48 (m, 3H). 

2 ({b^2 8) 

#%#J 6 KfEic^&lcmC-t, ^^A(20 mg, 0.067 ramolK *5«fctf3-e' 
77 37:^/1^7^(19.6 mg, 0. 134 mmol) ^^-fb^ 2 8 (5. 5 mg, I« 26%) 

APCI-MS m/z: 320 [M-H]~; 'H-NMR (CDC1 3 ) 5 (ppm) : 2.44 (s, .3H), 2.49 . (s, 3H), 
7.29-7.39 (m, 3H), 7.48 (m, 2H), 7.55 (d, J = 7. 7 Hz, 1H), 7.71 (d, J = 7. 7 
Hz, 1H), 7.82 (d, J = 7. 9 Hz, 1H), 7.98 (br s, 1H). 

3 (^#12 9) . .. ' 

6 fcfBft^&fcfpCT, fc-B-yoA (20 mg, 0. 067 mmol) % & £.Tf 
3, 4-v ? 7^P7^^/W^7^(21. lmg, 0. 134 mmol) frbfc&W) 2 9 (8.4mg, 
Jfc^38%)£#fc 0 

APCI-MS m/z: 331 [M-H]~; ^-NMR (CDC1 3 ) 5 (ppm) : 2.42 (s, 3H), 2.48 (s, 3H), 
7. 19 (m, 1H), 7.28-7.39 (m, 4H), 7.48 (m, 2H), 7.56 (m, 1H). 

4 eb^t)3o) ,. - 

##f0 6^|a4fe(D^(e:ipCT, <b^A(20mg, 0.067 mmol), £>£X£ 
3, 5-V>y;V$-u7^~;Vi$7^m.(2l. lmg, 0. 134 mmol) /^Mb^ 3 0 (9. 9mg, 
l&lfM5%) £#fc c 

APCI-MS m/z: 331 [M-H]~; ^-NMR (CDC1 3 ) 6 (ppm): 2.42 (s, 3H), 2.48 (s, 3H), 
6.88 (m, 1H), 7.18, (m, 2H), 7.28-7.39 (m, 3H), 7.47 (m, 2H). 
###11 5 tfbl^M 1) 
###j6^|S^<D^fcPCT, ^-S-^A(20 mg, 0.067 mmolh #>£Xfi 
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2, 4-S?7^^-n7at'=/U3j?7>'i6(21.1ng f 0. 134mmol)^£>ft;<£$j3 1 (9. 1 mg, 

APCI-MS m/z: 331 [M-H]"; a H-NMR (CDC1 3 ) 6 (ppm) * 2. 41 (s, 3H), 2. 46 (s, 3H), 
6.86 (m, 1H), 6.95 (m, 1H) ,< 7. 26-7. 39 (m, 3H), 7.48 (m, 2H), 7.83 (m, 1H). 

mmn e c^#j3 2 ) 

##M6JeilBic(D^(^CT, fc-8*#JE(2.88 g, 7. 76 mmol) & £tf 2 - 
tn7i^7^i(2. 17 g, 15.5 mmol) fl^b^ 3 2(1.21 g, 72%)% 



' — D 



APCI-MS m/z: 387 [M+H] + ; 2 H-NMR (270 MHz, CDC1 3 ) 5 (ppm): 2.33 (s, 3H), 2.47 
(m, 1H), 2.76 (m, 2H), 3.47 (m, 1H), 3.72 (s, 3H), 7.08-7.46 (m, 8H), 7.81 
(ddd, J = 1.6, 7.4, 7.4 Hz, 1H). 
###J 1 7 ({k&m 3 3) 

##M 1 6 "C# 5> tlfrfc&Vo 3 2 (1. 02 g, 2. 64 mmol) £ T H F (30 mL) tcj&ffi U 
7K^Tx 7kitjfcy^<>A7/l^:^.M50.0 mg, 1. 32 mmol) 1 R#&1 

(238 mg, HX^ 25%) £r#7h 0 
APCI-MS m/z: 359 [M+H]\ - 
#^1 8 (^#13 4) 

1 7 tbfrtcik&yo 3 3 (238 mg, 0. 664 mmol) ^^nn^ ^ (10 
mLMc^lU 7** • ^-^^ii 3 ^^(0.422 g, 0.996 mmol) £2jn£, M^X* 

^ = 2/D xmm~rz> z. t m ± d > 3 4 (120 mg, 51%) %mt^ 

6 3 (»?!ll) 
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mm wb^*D . 

2 8 6.8 g 6 0 g SriS-g-U -ft.fct: Kp4->/n t>-fe^u 

g^PX.T^U i8mm(D^tofctIii (^tK&MRT- I 5 SO 

fb^l 2 0 mg 
?U£. - 14 3.4 mg 

30 mg 

kKn^v'7'Dt 0 /H?;Vn-7 6 mg 

^f7y>S-7^^»A 0. 6 mg 

2 0 0 mg 

mMM6 4 WMM2.) 

mm «t&®2 2). . 
{k^2.2, 4 0 g%m\ ^j«S«2 2fc«Btt©^feKUpUT, ^IS^J (1$£ 

ftCfe" it&fa2 2 2 0 mg 



14 3. 4 mg 

3 0 mg 

fc Kn^^/o tVU-fe/Vn— ^ 6 mg 

^f7!)yj7^y/!>A 0. 6 mg 

2 0 0 mg 

mmme 5 (t^j^m 

&tt#J (M2 4) 
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v *>j*7kmfc%mnvxpH&6[z.m&vtc^ &ttffl^W7kT*£*£ 1000 

mLit^o f ttlfc^I^^fy^/M 2 mLf oif^l:^ IT, & 

MM (l/M7H.fc»^2m g mt5) £#3o 
ik&tfa 2 4 2 m g 

D— 10 mg . 

mm. mm 

2 . 0 0 m L 

2 8 6.8 g*5&Xfm&MWffi6 0 gSriB^U -tl^t Kn ^S^ta fcVUr^n 
^©1 0%zM§$cl 2 0 g&An*.5o J: *)|frg-U it^LT 

1. 2 g&j&llx. TiB^U l8mm©tt^i)ofcfTtt (^TKIi^RT- 1 5M) 

®jj 3 5 2 0 mg 

fLU 14 3.4 mg 

m^mmB 3 0 m g 

t Kp^d tVMr/V-n — ^ 6 mg 

^77U ^BN^-fr^frA 0. 6 mg 

2 0 0 mg 

fd9?§tt^^-2 0mg$r^i-5) £#5 0 
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1^3 7 2 0 mg 

143. 4mg 

m^mmn 30 mg 

tKn^^PtVl^t/m^ 6 mg 

y ^Mfr^^fc Vfr A 0. 6mg. 

2 0 0 m g 

mtM uk&ms 9) 

y >>A7K^^»LTpH^6^^b^, mt%m%yk-?£:m% 1 0 0 0 

mLit^o #^tbfc^M^^7^^T/Vt2mLi s o^^^LT, a 
M^U (l^T/i-fefc:i9^^2mg^^-r5) ^r#5o 
IM3 9 2 mg 

d— ■ h~-/y 10 mg 

2. 0 0 mL 

fcftt Lttft5*ii^lfe5^l, mffjra, f?M§, 

u^(D^m\^m v y v$m& t. tcn^ commute kmf z tiz 
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it * <d m m 



R 3 N-N 

(I) 

*±\±-c (=w) r 5 {5£4\ wnm^w^-ttcn^mm^mi^ r 5 & 

— NR 7 R 8 [5^ R 7 ^J:^R 8 «P-^fcJ«^oT, 7k*il^, gt&t>L< 

&<dtv-/k w&i>v<\*#w&<Dmmmm, -or 9 R 9 tttutBR 6 ^ 
mmx*h%) tfcii-NR io R n c^;*; R^^t^R^^-^fc^^o-c, 
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• # 

-c (=w x ) r 12 kh» % w^tmrnm^tcizmn^itmu R iz \*7kmj% 
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